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4,500 BLOWS A MINUTE SPEED 
WELD-TRIMMING JOBS 


Though it only weighs 3 Ibs., this Atlas Copco air- 
driven chipping hammer, type RRC 11 B, is a power- 
ful little tool. Well-balanced, it can reach awkward 
spots with ease, and is light enough to be both 
operated and held with only one hand. With a striking 
rate of 4,500 blows a minute it has the ability to make 
a rapid job of any weld-trimming operation. Nor is 
any of its potential power lost by constant stoppages 
to clear away chippings. These are blown away by the 
tool itself; the air exhaust being directed towards the 
work. 


Production up—costs down! 

The Atlas Copco RRC 11 Biscertainly a chipping hammer 
to increase production, while at the same time keeping 
running and maintenance costs at a minimum. Two feat- 
ures contribute towards this:the chisel nozzle is so de- 


THE SAltlas Copco GROUP OF COMPANIES 





signed that the piston strikes the chisel shank even while 
the tool is idling, eliminating cylinder breakages. And to 
ensure a high degree of reliability and capacity in relation 
to the air consumption, the hammer is valve-controlled. 


World-wide sales and service 

The Atlas Copco Group puts compressed air to work for 
the world. It is the largest group of companies specialising 
in the development and manufacture of compressed air 
equipment. It embraces Atlas Copco companies or agents 
manufacturing or selling and servicing Atlas Copco equip- 
ment in ninety countries throughout the world. For fur- 
ther details of the equipment featured here, contact your 
local Atlas Copco Company or Agent. If you have any 
difficulty, please write to:—Atlas Copco AB, Stockholm 
1, Sweden, or Atlas Copco (Great Britain) Ltd., Beresford 
Avenue, Wembley, Middlesex. 


1398 


Manufacturers of Stationary and Portable Compressors, Rock-Drilling Equipment, Loaders. 
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We are proud that over the years we have been closely associated 


with Rolls-Royce and Bentley, supplying them with Pistons, 


Gudgeon Pins and Rings. We also produce the Turbine Blades 
used in the Rolls-Royce Conway and Dart turbine engines 


The same high standard of craftsmanship and 
precision engineering goes into all our product 


for both the manufacturing and replacement trad 


HEPWORTH & GRANDAGE LTD 
BRADFORD 4 

Established for over 50 year 

There is no substitute for experience. 
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Rolls-Royce 
Piston 

and Dart 
Turbine Blade 
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High Temperature Vacuum Furnace... 


G.E.C. High Temperature Vacuum 
Furnace installed in the B.S.A. Group 
Research Powder Metallurgy Labora- 
tory at Small Heath, Birmingham. 


for sintering materials for 
use at high temperatures 


The furnace element assembly G.E.C, vacuum furnaces meet the need for high temperatures for 
and side radiation screens, 

such applications as sintering and degassing, brazing with nickel 

for efficient chromium alloys, heat treating titanium, tantalum and zirconium. 


process heating use They provide an operating vacuum between 10* and 10° mm, 
7 
mercury. Temperatures up to 2000°C. have been achieved. 


Write for further details. 


FURNACES HIGH FREQUENCY INFRA-RED 


69 
THE GENERAL ELECTRIC ,co. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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Felt washers and felt seals? Felt for anti-vibration 
bases, for buffing rollers, cushionings and filters? 
Those are some of the ways you can use Bury Felts. 
They can be die-cut, chiselled, punched, machined, 
and even ground. Bury Felts are felts made 
specially for industry; many types and textures to 
meet your needs exactly. 


Versatile stupy | BURY | 











Send your enquiries to: 
BURY FELT MANUFACTURING COMPANY LIMITED, P.O. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE 
Phone: BURY 2262 (6 lines) 


London Office: 3 SNOW HILL, E.C.1 + Phone: CENtral 4448 
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Tooling techniques with Araldite resins are being adopted more and more 


widely. Models, jigs, fixtures, patterns and metal-forming tools, includ- 


a 
Araldite ing hammer forms, stretch blocks, rubber press tools, drop-hammer and 


draw dies, can all be made by simple methods with virtually no machining 


t ] and a minimum of skilled manual work. Araldite tooling resins are used 
00 S as gravity cast mineral-filled mixtures or with glass fibre mat or woven 


reinforcement, the latter providing strong, dimensionally stable, but 


shape the lightweight surfaces and structures. Advantages of Araldite in tool- 


making include ease and speed of production, low production costs, light 
weight and ease of handling, negligible shrinkage on curing, accuracy 
of reproduction dimensional stability, durability, resistance to cutting- 
oils and die lubricants, resistance to moisture and chemical attack, with 


consequent safety in storage 


Model of part of D.H. 110 tail fin for assembly jig 
checking, constructed in glass fibre reinforced Araldite 
resin and accurate to within a few thousandths of an 


inch. Photo by courtesy of The de Havilland Aircraft 
Co. Ltd. Araldite epoxy resins are used 


for bonding metals, porcelain, glass, etc. 

for casting high grade solid electrical 
insulation 

for impregnating, potting or sealing electrical 


= ; ; windings and components 
Ihe recommended techniques are simple and easily 


acquired. Full details and practical assistance are 
available upon request. May we send you a copy of 
our new publication on Araldite for tools, jigs and 


fixtures ? as protective coatings for metal, wood and 
ceramic surfaces 


for producing glass fibre laminates 
for making patterns, models, jigs and tools 


as fillers for sheet metal work 


Araldite Qgxenaeeayi 


Araldite is a registered trade name 


A. R esearch ™ A CIBA COMPANY * Duxford ° Cambridge ° Telephone : Sawston 2121 
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Improved Balancing 


Borg & Beck strap drive clutches support the pressure 
plate without any metal-to-metal sliding joints. 

Mechanical wear and friction are thereby eliminated, 
since the movement of the pressure plate under clutch 
disengagement, and under follow-up as lining wear takes 
place, is entirely accommodated by the lateral flexing 
of the straps. Furthermore, as wear takes place the 
balance nevertheless remains perfect, since all the straps 
deflect to an equal extent. 


BORG « BECK 


Regd. Trade Mark 


BORG & BECK COMPANY LTD., LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 





























The blue-print of an 
assembled unit shows the 
‘H'-type, the view in the 
foreground shows one half 
of the ‘M’ type with its 
anchorage lugs and large 
area friction pads. 























PATENTS PENDING 





Lockheed Hydraulic Disc Brakes 


The simplicity of Lockheed disc brakes means far 


more than the mere elimination of unnecessary parts; 
a most rigid and compact construction is obtained, 


and with it the maximum of safety. 


Type ‘M’— For discs 94-11 in. dia. lining % in. thick, area 54 sq. in. 
Type ‘H’— For discs 10-12 in. dia. lining 4 in. thick, area 7} sq. in. 


Excellent sealing and dirt exclusion. 
Internal duct eliminates bridge pipe and simplifies 
installation. 


LOCKHEED Es 
y 
AUTOMOTIVE PRODUCTS COMPANY LIMITED - LEAMINGTON SPA - WARWICKSHIRE 





























‘Micronic’ single stage fuel filters 


—_ 
— 


FINER FILTRATION 


The ‘Micronic’ plastic-impregnated paper element provides the extra fine 
filtration required for the protection of precision-made injection pumps. 


LONGER LIFE 
The paper of the ‘Micronic’ element is folded in such a way to enable the 
greatest possible area to be packed into the available space. This provides a 
greater dirt-holding capacity and ensures extended element life 


SUITABLE FOR ENGINES OF ALL SIZES 


The Purolator range of fuel filters includes both single and twin bowl models 
and caters for flow rates of up to 60 G.P.H 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 
ORIGINATORS OF PAPER FILTER ELEMENTS 


Registered Trade Mark: Purolator 


~ PUR LATOR 














gaged. Their 
Ce in is such that there 
idane while the clutch is in, or 
et Is out. The only thrust exerted is 
th ie Momentary periods of operation. 
“range of sizes is made, from 5}-in. up 
twin-plate clutches, and complete 
power take-offs are also supplied, comprising 
“housings with the clutch installed. 
The illustration shows the Perkins ‘L.4’ 
diesel engine, with Rockford ‘over-centre’ clutch, 
driving through a Cyril Norris reduction gear, 
giving a low-speed take-off of value in 
many industries. 


ROCKFORD 


BORG & BECK COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE 





Kanigen 
A HARD 
AND 
CORROSION 


RESISTANT 


PLATE 


APPROVED 
UNDER D.T.D. 900/4505 


1 skew gear, Kanigen plated all over 


for wear resistance 
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KANIGEN: iS a nickel-phos- 
pnorus |} late de} ( sits lt bv chem- 


ical reduction. It gives complete, 
! verage to parts of 
the 


ntrolled to 


PROPERTIES: 


KANIGER | 


ALBRIGHT & WILSON 


/ 
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ALBRIGHT & WILSON 
KANIGEN DEPARTMENT 


LONDON «+ SWI 
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Flexible Hose 
with detachable re-usable | 





end fittings. 











VERTICAL 


¥ versatile 


powerful 


CUTS COSTS 
AT FORGROVE 
MACHINERY CO., LTD. 


—- 
oer 


JAMES ARCHDALE & CO. LTD. 
LEDSAM ST., BIRMINGHAM, 16. 


Telephone No. EDGbaston 2276 
A Member of the Staveley Coal & Iron Co. Led. Group 
Sole Agents: ALFRED HERBERT LIMITED, COVENTRY 
Telephone No. 89221 


SAI AM Ctr rane 
be ERR 
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This massive, powerful and versatile machine makes 
light work of heavy duty milling on a variety of jobs 
at Forgrove Machinery Co. Ltd., Leeds. 

Table has reversible automatic feeds and quick power 
traverse in all three directions. Speeds and feeds 
changed from front of machine. Direct reading dials. 
Twelve speeds from 29/520 r.p.m. or alternatively 36/638 
r.p.m. Twelve feeds, 2” to 20 in. per minute. Quick and 
fine hand adjustment to spindle. Table working surface 
53” x 14}. 











1) Retaining 





OLD WAY 

To provide a shoulder 
for the tensioning 
spring on this filler 
cup entailed an extra 
long, threaded shaft, a 
nut, a hole drilled to 
take a cotter pin and 
an altogether tedious 





assembly. 





THE SALTER WAY 
The spring is quickly 
positioned on a shor- 
ter, PLAIN SHAFT 
by a Grip Ring which is 
snapped into position 
EXTERNAL for secure, frictional 
RETAINER grip. No groove re- 
quired. 








save material- reduce assembly time 





When it’s a question of assembling components machining operations. A large standard range 
in any engineering field, Salter Retainers are the is at your immediate disposal, and we should 
answer. They replace nuts and bolts, screws, cotter welcome the opportunity to assist in developing 
pins, and eliminate expensive threading and special retainers to solve your problems. 





NEATER — MORE POSITIVE — PERMANENT RETAINING 


Send for the Salter Retainer 
catalogue — no designer is 
complete without it paieibinn 
= PDT 
TRUARC’| 
Regs Femie Mare | 
= : 


Circlips i) Fasteners Retainers =) Fixes 
Geo. Salter & Co. Ltd., West Bromwich. Spring Specialists since 1760 


M-w.444 
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ANDRE AIR SPRINGS 
FOR COMMERCIAL AND 
PASSENGER VEHICLES 


The Andre Air Spring consists of two simply installed Air Pillows, one each side of the vehicle, whether single or tandem axle 
arrangement, but they can also be fitted in wishbone suspension arrangements or independent trailing arm suspensions. 
The pressure is maintained in the Pillows from the vehicle air brake system, or from a separate compressor when air brakes 
are not fitted. The suspension assembly can be arranged with rubber bushing so as to eliminate all lubricating points. 


AUTOMATIC LEVELLING 

A suspension incorporating Andre Air r , 

Springs and levelling valves assures that . ve ou 7a 

the floor of the vehicle is always parallel ; \ A ¢ 3 

to the axle, thus uneven loading and A“ @ i a 
severe crown road conditions etc. are “ = aN Aen 2 
overcome, giving a more pleasant and © a 
easy ride for the driver. For Passenger 

Vehicles step heights remain constant 

irrespective of load. 


ALWAYS THE SAME RIDE 
WHETHER LIGHT 

OR LADEN VEHICLE 

A feature of air springing is that, due to 
the action of the levelling valves, the 
position on the load deflection graph 
remains constant irrespective of load; 
consequently the frequency remains the 
same for all conditions of service. This 
ilso has the effect of eliminating bounc- 
ing due to resonance conditions, thus 
reducing maintenance not only of the 
suspension but chassis and body. It also 
affords greater protection for the goods 
or passengers being carried. 


INCREASED SAFETY 

This ideal suspension gives greater tyre 
life. 

We invite you to approach us with 
your problems, when we shall be 
pleased to co-operate with you on 
all technical matters appertaining 
to this great new advance in sus- 
pension systems. 


specialised Rubber Technology. k ~¢ 


ANDRE RUBBER COMPANY LIMITED 
KINGSTON BY-PASS, SURBITON, SURREY 
Telephone: Elmbridge 6580/3. Telegrams: Andre, Surbiten. 

(A SILENTBLOC COMPANY) 





















ile ids iat hate Lice Sechits, 
a! resistance and economy. Once | 
-d “Oilite” self-lubricating 



































THE MANGANESE) BRONZE & BRASS: >a} 
ELTO ROAD IPSWICH ° GRAMS OILITE IPSWICH - 


1 Pig hasd 
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ecececee «e Whether 
you’re Drilling, Reaming... 





@e 
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& 
Pay “ 
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- - « Milling, Slotting 








or Surface Grinding...... 


WOW 
nr 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LTD., SHEFFIELD, ENGLAND 


DORMER PRECISION MACHINE VICES ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 


you can secure 
the work witha DO 
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si 
i. «4OC POLLARD 
4 ‘MAX-LOAD’ 


ft 


roller bearings 


universally used throughout the world 


Equivalent and interchangeable 
with bearings of American 
type and manufacture. 


Our catalogue MAX/54 giving full details 
of dimensions, cage, lip, circlip, and 

full of roller types, arrangements, special 
features, etc., is available on application. 


The bearing shown above is a typical 
example of the numerous designs of 
“*Max-Load”’ bearings obtainable. 


PULLARY 
BEARINGS LYD 


FERRYBRIDGE, KNOTTINGLEY, YORKS. Tel: KNOTTINGLEY 2323 Telex: 55-166 
London Office: 44 Hertford Street, London, W.1. Tel: Legation 3888 Telex: 23549 
POLLARD BEARINGS (NORTHAMPTON) LTD., COUNTESS ROAD, NORTHAMPTON. Tel: 3766 Telex: 31-624 
CANADIAN POLLARD BEARINGS LTD., BOX 424, QUEEN ELIZABETH WEST, OAKVILLE, ONTARIO. Tel: VI.5-1667 








Automobile Engineer, June 1958 








VSD BOREMUATICS 


—a sound investment for 


precision boring and turning 


One Borematic can often replace 
several other machines resulting in 


important savings in time and money 


Single or multiple boring heads 
can be used and either the work 
or tools rotated, thus enabling 
numerous operations to be carried 
out simultaneously or in sequence 


> se , 
at one setting. 


A wide range of parts can 
be handled on one machine 
using interchangeable tooling 


and fixtures, 


SOLE AGENTS AND TOOLING ENGINEERS :— 


ALFRED HERBERT LTD. 
COVENTRY FACTORED DIVISION 
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Issued by the makers of the famous ‘Staybrite’ Stainless Steel 
FIRTH —VICKERS STAINLESS STEELS LTD . SHEFFIELD 
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tomorrow’s motorist 
will insist on 
STAINLESS STEEL 
fittings 




















measuremenl 
by | 
projection 
with 


HILGE Fe 


Inspection Enlargers 

Simple projec tors tor ches king form and dime nsions 
of small components against enlarged layouts. Thread 
forms can also be checked against templates 


Mag. from X 10 to X 500. 


Production Projectors 

Similar to Inspection Enlargers, but designed for use in 
the horizontal position so that the operator can be 
seated for rapid checking, without fatigue, of mass- 


produc ed « omponents, 


Universal Projectors 

Combine the advantages of ordinary projection with the 
addition of micrometer measuring equipment reading 
to 0.0001in Co-ordinate measurements to 0.0001in. 


and angular measurements to | minute can be made 

, r 
Largest instrument will accommodate work up to 50 Ibs. 
in weight, projector screen being 20in. dia. and 


measuring range Jin. horizontally and 2}in. vertically. 


Send for illustrated catalogue “Hilger projectors for 


production 7 


ALFRED 


LTD., COVENTRY 



































WERE FITTED 
TO THIS 


1897 
DAIMLER 


THEY ARE USED TODAY 
ON THE WORLD'S 

BEST COACHES, 

BUSES, TRUCKS, 

AND DUMPERS, ETC. 





KIRKSTALL FORGE ENGINEERING 
LIMITED LEEOS, 5 


Telephone: Horsforth 2821 
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“ Vokes‘ Top Servicing’ 
lubricating oil filter 


makes life a lot easier!” ¢ 


“Top Servicing’ is yet another Vokes 
development. It cuts maintenance time 
to a minimum—saves man hours and 


money. You simply unscrew the clamp 






ring, remove the cover plate and inner 






seal, and withdraw the filter element. The 






clamp ring may be locked in any radial 






position, a particularly useful feature in 






confined spaces. “Top Servicing’ is typical 






of Vokes practical approach to filter prob-, 






lems. If you have a filtration 





| J 


q 












problem please contact our 






engineers. They will be glad to 


help you. 














Pioneers of scientific filtration 





VOKES LIMITED -. GUILDFORD - SURREY 
Telephone: Guildford 62861 (6 lines) - Telegrams and Cables: VOKESACESS, GUILDFORD, TELEX - Telex: 13-535 VOKESACESS 


Vokes (Canada) Ltd., Toronto. Vokes Australia Pry. Lid., Sydney. Represented Throughout the World 
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PARK GATE 


QUALITY STEELS For 
AUTOMOBILE ENGINEERING 














special freecutting 
casehardening 
quality bars 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


A @ Company TELEPHONE: ROTHERHAM 2141 (10 lines) TELEGRAMS: YORKSHIRE, PARKGATE, YORKS 
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... 1S good enough for FENNER 


No. 1 Ribbed Smoked Sheets from Selangor River Estate—or Harewood 
Estate—these names mean Rolls-Royce quality to the man who buys 
rubber. We buy these rubbers to make the best V-Belts you can buy. 
Then we process it on equipment made by names such as Bridge, Iddon, 
and Shaw, and on many ingenious machines made by our own engineers. 
We know those with sufficient money can also buy these quality materials 
and machines, but to make the BEST V-Belts it takes ‘know-how’. We have 
a team led by Tom Hall (A.1.R.1. since 1932) who have been improving 
V-Belts continuously for 21 years. If only the best at a competitive price 
is good enough for YOU, then Fenner V-Belts are the ones to buy. 


J-H- FENNER & CO - LTD - HULL 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 


HP. 5920 
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Around the world... 





leading cars are fitted with 


a — = 2 « 2 7 s ~ a o t 
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fiming chains 





MORSE CHAIN DIVISION 
BORG-WARNER LIMITED + LETCHWORTH + HERTS + TEL: LETCHWORTH 2170 


MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS AND MORSE CHAINS 
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With controlled 
speed and 
force of stroke 


FLUSH 


or Schrader Air Cylinders 
make light of heavy work 


Schrader Air Cylinders can be used in many ways to eliminate costly 
and bulky mechanical movements and to reduce the fatigue and 
monotony of manual movement. They can be operator controlled or 
automatically synchronized with other machine operations. 





Piston movement can be regulated both for speed, force of stroke, 
and time of each cycle. Wherever you have operations involving 
lifting, lowering, pushing or pulling, consider the Schrader range of 
Air Cylinders. The chances are they can take over the heavy tasks 
and help you expand production. 


..  KYorenene 


MOUNTED 
AIR CYLINDERS 


TYPE 
o: A. SCHRADER'S SON (Division of Scovill Mig. Co.) 
829 TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 





Piease send details of Schrader Air Cylinders 


NAME 


ADDRESS 


SEND FOR DETAILS 
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all lined up and 





moulded brak: 


fitted as standard equipment } 
A.C.V. LIMITED - ALBION MOTORS LT! 
THE AUSTIN MOTOR CO, LTD 


BRISTOL COMMERCIAL VEHICLES LTD 


CONSTRUCTOR LODEKKA 


THE ee ae ASBESTOS COMPANY Liiaigts ® 


and at MANCHESTER: National Buildings, St. Mary's Parsonage, Manchester 3, Tel: Deansgate 6016-7-8; GLASGOW: 217 Bothwell Street, Glasgow C.2, Tel: Central 217 
NEWCASTLE: 19-20, Exchange Buildings, Newcastle Tel: Newcastle 20488 


Automobile Engineer, June 1958 








eady to|t]|! 








iings 


ER CARS LTD - FODENS LTD 
\ND MOTORS LTD - LONDON TRANSPORT 
MELL LORRIES LTD 


NSPORT VEHICLES (DAIMLER) LTD 








RELIANCE SUPERPOISE 


r3¢ Fan C@Ctaeawe LONDON W.1 


Telephone : GROsvenor 6022 


BIRMINGHAM : 11 Waterloo Street, Birmingham 2. Tel: Midland 6565-6-7 
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IN ALL THE BEST SPACESHIPS 
SATELLITES 





PHI LIDAs 


SELF-LOCKING NUTS 


WILL BE USED 
TURRET TYPE 


. Potential conquerors of space take no risks in fitting Philidas self-locking 
nuts. Their ingenious opposing torque cross-cuts feature sets up a 
tension that only a spanner can release. Vibration, heat changes and oil 
infiltration leave Philidas nuts completely unmoved — and they can be 
used again and again. Range includes standard and thin industrial and 
turret nuts, turret wheel nuts, single and double anchor nuts. 

THEY YIELD ONLY TO A SPANNER 
vag 
Send for our new catalogue 


Acris erarcians PHILIDAS DIVISION— WHITEHOUSE INDUSTRIES LTD 





FERRYBRIDGE, KNOTTINGLEY, YORKS. Tel: Knottingley 2323 (5 lines) Telex 55-166 
London office: 44 Hertford Street, W.1. Tel: LEGation 3888. Telex 23549 
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TURBOCHARGERS 


AM FLEXIBLE COUPLINGS 


CRANKSHAFT 


mM 
“ 


RRNA ATE TNL 


TURNBRIDGE - HUDDERSFIELD 


“HAvVAVAU 


ENGINEERING LTD 








ECONOMICAL, EFFICIENT 
COMPRESSED AIR SUPPLY 


Famed for RELIABILITY and LONG LIFE, “BROOMWADE” Air Compressors 
soon repay their initial cost. Simple design, slow speeds and adequate cooling ensure 
high efficiency. Constant research and development steadily improve performance, 
Iilustrated is the ** BROOMWADE” Type TS2X Two-Stage Double-Acting Ait 
Compressor supplying \000 cu. ft. Free Air per minute at 100 1b. per sq. in. pressure. 


ies 
a 


—T 
+ 


““BROOMWADE’’ 


AIR COMPRESSORS & PNEUMATIC TOOLS 
Your Best Investment 
BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND 


Telephone ; High Wycombe 1630 (10 lines) Telegrams ; “ Broom,” High Wycombe, Telex. 


570 SAS 
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The scope of +GF+- Copying 
Lathes is unrivalled. +GF+ 
Copying Lathes are built in 17 sizes 
up to 22in. (S60 mm) turning 
diameter and 138in. (3500 mm.) 
turning length 

+GF+ Copying lathes are built 
“to cover all requirements from 
simple standard machines to fully 
automatic machines. Over 3500 
+GF+ Copying Lathes have 
already been delivered 


Please let us demonstrate 
to you 


4 QUEEN ST., CURZON ST., LONDON, W.1 


Telephone GROSVENOR 8362 


Midiand Office: WILFORD CRES., NOTTINGHAM 


Telephone NOTTINGHAM 988008 


NOVARA A RRR A 


\\ 


| Me eer I 


\ 
it AAMAS is WAAR 
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Hissers Tcdiedauiiila 


Deep in the heart of the Central American 
jungles are hidden temples of a_ Jlong-lost 
civilisation—gems of architecture which have 
successfully w ‘ithstood the test of time. 


And deep in the heart of the world’s finest car 
engines another treasure is hidden... silent. . 
enduring... vital ...a Renold Timing 
Chain. It’s a gem of a chain—smooth running 
and flexible, capable of innumerable driving 
arrangements and outliving the engine itself. 


RENOLD T!MING sites 


stand the test of time 


— the FIRST name in precision chain RENOLD CHAINS LIMITED + MANCHESTER 
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TRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


J. A. NORDBERG LTD 
174 QUEEN VICTORIA ST. 
LONDON, €E.C.4 
Tel: Central 9678 


JREIGN & COLONIAL ENQUIRIES TO 


H. JACKSON LTD 
OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS. 

Tel: Garstang 3308 

















Smooth out the 
production flow... 


DORMER 


S/LVER RING 


TWIST DRILLS 


... take the tough jobs 
in their stride 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 


SHEFFIELD ENGLAND 
DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 
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...means more pay-load 


Timken-Detroit lightweight tandem axles are made to a characteristically 
high standard of engineering. 

The reduced weight means a valuable increase in pay-load, but the benefits 
extend far beyond this, because the weight saved is unsprung weight, so 
that springing and tyre-life both benefit. The axles are most robust in 
construction, with forged steel housings, torsion-flow axle shafts and big 
hypoid gears. They have an inter-axle differential which shares out the 
drive equally between all four driving wheels and saves wear on tyres 
and driving parts. 

When the road surface demands, the driver can lock the inter-axle 
differential, from the cab, at any driving speed. 

The majority of the important parts are interchangeable with those in 
the Timken-Detroit single axles—a great benefit in maintenance work. 
These new tandem axles are available with brackets to accept approved 
chassis hook-ups. 


Exclusive European distributors (except in Western Germany) for The Timken-Detroit Axle Divisic 
Rockwell Spring & Axle Company, Detroit, Michigan, U.S.A 


AUTOMOTIVE PRODUCTS COMPANY LTD The Timken-Detroit comprehensive 
Brock House, Langham Street, London, W.1, England range of axles includes lightweight 
front axles, also front wheel drive axles 
to match the Timken-Detroit 
tandem rear axles for all-wheel drive. 
Transfer boxes are also available. 








Where RELIABILITY 
is polaumouwnt..- 


for 


FLEXIBLE COUPLINGS 
ANTI-VIBRATION MOUNTINGS 


or 


FLEXIBLE BEARINGS 


the halluatk 
of course, is— 


REGISTERED TRAODE MARK 


At your disposal—collected over many years—is a wealth 
of technical information. Our technicians can be of most 
help to you when a project is on the drawing board; your 


problems are more than welcome. 


Comes to us of the dtewing bewrd slge — 


SEILENTBLOC LIMITED, MANOR ROYAL, CRAWLEY, SUSSEX 


rAS/SB.31 SUBSIDIARY—ANDRE RUBBER CO. LTD. 






















FULLY AUTOMATIC 
PRODUCTION PROFILE GRINDER 


The most advanced machine of its type 








ENTIRELY 
AUTOMATIC 
EXCEPT FOR 
LOADING & 
UNLOADING 








WHEEL PERIPHERAL SPEED 


THREE SIZES WITH WHEELS UP TO 4in. WIDE CONSTANT 


MODEL FP7A TABLE WORKING SURFACE 29}in. by 974in. 

MODEL FPIOA TABLE WORKING SURFACE 4/ jin. by 9 yin. 

MODEL FPi2A TABLE WORKING SURFACE 49}in. by 97y/0. 
ALL MODELS HAVE IS4in. CLEARANCE UNDER WHEEL 


WRITE FOR FULL DETAILS TO DEPT. A.E.12 


AUTOMATIC SIZING WITHIN 0°0002 


NEW PATENTED WAYS GIVING 
ABSOLUTE RIGIDITY & PRECISION 


AUTOMATIC COMPENSATION FOR 
WHEEL WEAR THROUGH 
REDRESSING 











* 
) SPLINE 






GRINDING TIME PER PIECE 

ACCURACY OF FORM 0-0002in. 

DEPTH OF PROFILE 0-04in. 
SHAFT STOCK REMOVAL 0-01 2in. 


MATERIAL 


DEV 


GASTON E.MARBAIX LTD *' 


r 
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DIAMOND 
cut 


DIAMOND 


We use our own products 


Many of our manufacturing 


processes would be impeded by excessive 


vibration or dust. In order to 
avoid these difficulties 

in the course of plant installation 
we use Diatube equipment for 


wall and floor drilling 





VAN MOPPES & SONS (DIAMOND TOOLS) LTD 
BASINGSTOKE - HAMPSHIRE - ENGLAND 


TELEPHONE: BASINGSTOKE 1240 
TELEGRAMS: DIATIPT BASINGSTOKE 








OUR 


ILLUSTRATED DATA SHEETS AND OUR TECHNICAL REPRESENTATIVES ARE AVAILABLE ON REQUEST 
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The hands of a craftsman, the skill of years, 

combining to produce a masterpiece of the 

cabinetmaker’s art. His chisel, like other 

tools, owes much to correct heat-treatment. 

That’s where Wild-Barfield come in. They 

pioneered the use of the centrifugal fan, 

and forced air circulation is still the best 

available means of tempering, secondary 

hardening, etc. Correct heat-treatment is 

only a means to an end but requires 

properly designed furnaces—and that’s FORCED AIR 
what Wild-Barfield have been making for CIRCULATION 
over forty years. FURNACES 


i 


oe va “ is ‘ 
width) FOR ALL HEAT-TREATMENT PURPOSES \ 


FURNACES 


‘ 
." 
\ 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 


Elecfurn Works, Otterspool Way, Watford By-Pass, Watford, Herts Telephone: Watford 6091 (8 lines) 


wees 
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TORSION BARS 
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TOLEDO WOODHEAD SPRINGS 
give top performance everywhere 


TOLEDO WOODHEAD SPRINGS LIMITED: SHEFFIELD 3 


* COIL SPRINGS 


* TORSION 
BARS 


* LAMINATED 
SPRINGS 





also 
* UPSET 
FORGINGS 







As vehicle suspension 
engineers we design and 
manufacture or supply to 
requirements all types 


of springs used in 






automotive design. 


We are also the 
manufacturers of 


KAN]LINK 


SPRINGS 





NOW I.C.1. OFFERS 


electrically heated salt baths 


The General Chemicals Division of |.C.|. has recently concluded an agreement with 





AJAX ELECTRIC CO. LTD. of Philadelphia 











the largest manufacturer of electrically heated salt baths in the world. Asa 
result of this, a range of |.C.|. ‘Cassel’/Ajax furnaces heated by electrodes or 
immersion heaters, suitable for carburising, “cyanide hardening", heat treat- 
ment, tempering, martempering, austempering etc., will shortly be available in 
Great Britain (and a number of overseas territories.) 

These electrically heated furnaces have the special advantage of extremely long 
pot life, of particular value in fully automatic salt bath plants. 

The ‘Cassel’/Ajax furnace is a notable addition to the wide |.C.1. range of gas- 
and oil-fired furnaces that have proved so successful over many years. 








For fuller information, write now to: 


IMPERIAL CHEMICAL INDUSTRIES LIMITED - LONDON, S.W.1. 


ccr84 
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FAST 
VERSATILE 


ECONOMICAL 


SENTINEL UNIT MACHINES 
incorporating the Renault- 
France system electro- 
mechanical heads. 

Built for —Drilling, Boring, 
Facing and Chamfering. 8 
different types of Manifolds 
(see inset). Two manifolds are 
loaded, pneumatically located 
and clamped. 

Press a button to start—and 
in less than 30 seconds the 
machining cycle is completed! 


AN EXAMPLE OF 
FLEXIBILITY 


This Unit Machine comprises a 

3 ft. Dry Base, and an EMH 
10 with Boring, Facing and 
Chamfering Tools. 

3 way Centre Base. 

4 ft. Dry Base, and an EMH 
10 with Boring, Facing and 
Chamfering Tools. 

Bridge Column, and an EMH 
20 with a 12 multi-spindle 
head. 


* 
et Base : 
4 


Sentinel Unit Machines are built up from standard bases (with enclosed switchgear) and rotary 
tables, all of which have machined mating faces for assembly into varied combinations of units 


SENTINEL (SHREWSBURY) LTD SHREWSBURY ENGLAND 


Telephone : SHREWSBURY 2011 Telegrams : ‘‘ SENTNOLL SHREWSBURY " London Office : 15 CONDUIT STREET, LONDON, W.1. Telephone : MAYFAIR 2675 
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SEE THE 


SPRING 


YOU NEED HERE 


Cut 
production costs with 
TERRY 
Wire Circlips 
( pa Section) 


(C9) C WR 


A, 


No. 757. Extra Light 
Compression, | gross 
Assorted, | to 


\” to 2” long, 27 to 


20 S.W.G. 15]- each. 


4. hm Mm. 


No? Well, it would take all the pages of this 
magazine—and a lot more—to show in full the 
immense range Of TERRY'S ASSORTED SPRINGS in 
all their variety—compression, expansion, heavy, 
light, long, short, any gauge you want. But in our 
BOXES OF ASSORTED SPRINGS you'll certainly 
find the very spring you've been looking for. Why 
not let us send you our full illustrated list of BOXES 


¢ 


"Ya. 


* 


We make 
first-class 
Flexible Shaft 
too. 
May we quote you? XU, 


No. 98A. 3 doz. As 
sorted I” to 4” long, 
4” to } diam., 19G 


to 15SG 5/6 each 








post free? 








BESS. 
44 >. 


e&3 > 
NN i, 


No. 758. Fine Expansion Springs. 


1 gross Assorted 4” to {". 4” 
long, 27 to 20 S.W.G 15/- each. 


ASSORTED SPRINGS 


HERBERT TERRY & SONS LTD. REDDITCH, WORCS. 


(Mokers of quality Springs, Wireforms & Presswork for over |00 years) 





No. 753. 3 doz. 

Assorted Light 

Expansion }" to 

4” diam., 2” to 6” long, 

22 to 18 S.W.G. 10/6 each 


No. 1024. 20 Compres- 
sion Springs 12” long. |" 
to 4° diam., 24G to 
18G, suitable 

for cutting 

into shorter 

lengths; and 

30 Expansions 

14” to 12” long, 

5/32” to }° diam. 

22G to 16G. 24]- each. 


interested in Spring 
Design P Send for ‘Spring Design 
and Calculations—Post free 12/6 





No. 388. } gross Assorted Small 
Expansion Springs. }” to 14”. 18G 
to 21G. 9/6 each. 








No. 760. 
3 doz. Assorted 
Light Compression 
Springs. |" to 4 
long, 22 to 18 S.W.G., 
#” to {” diam. 6/6 each. 
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ROLLS-ROYCE 


OIL ENGINE DIVISION 


use 


Above: Casting for Water 
Pump body. Casting 
weight 22 lbs. 

Left: Timing W heel Case. 
Casting weight 72 lbs. 


Like many other famous manufacturers, Rolls-Royce, Oil Engine Divi- 
sion, use Harper Castings. 

Harper Castings are consistent in their accuracy of dimension and 
excellent machining properties—they have a high degree of finish and an 
enviable reputation for quality. 


Harper quality covers Grey Iron, Spheroidal Graphite Iron and Meehanite castings. 
Also metal pressings, machining, enamelling and other finishes and sub-assembly work. 





LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1_Tel.: TATE GALLERY 0286 
MANCHESTER OFFICE: c/o 8. |. Brown & Partners Ltd. 248/9 Roya! Exchange, Manchester 2 
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Soldering Printed Circuits — 
without tears $ 


TRADE MARK 


Trouble free, fast soldering, with no joints 
missed or excessively loaded—that’s what you can 
expect from Flowsolder Mk.II. This versatile 
equipment—widely used in this country and in 
great demand in America—operates as fast as your 
production line, and features: 


@ Automatic angled entry and exit for panels 
Straight—line conveying 


Continuous clean solder flow 





Rapid action—cannot slow up the line 
Takes panels of any length 
@ Minimum exposure to heat 
FRY’S METAL FOUNDRIES LTD., Tandem Works, Merton Abbey, London, S.W.19. Telephone: MITcham 4023 
And at MANCHESTER * GLASGOW + BRISTOL & DUBLIN 
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The Brake of the future 


“ Having used Dunlop disc brakes for 
some 1,500 miles in all kinds of conditions, 
dry and wet, Autobahnen and twisty roads, 
| am convinced that they offer not merely 


better braking but a new form of braking” 


“oor 
LAURENCE POMEROY... OCTOBER 9th, 1957 


the power to 


Evolved from years of experience in 
aviation and racing, to give: 
DUNLOP DISC BRAKES 


A . a S ARE AVAILABLE ON: 
* freedom from fade ' . Jaguar XK.150 


* complete reliability 


* straight line stopping under all conditions Sih ’ ! ‘ Jaguar XK.150 


’ oadster 
* simple maintenance, automatic adjustment “i \ Jaguar 2.4 litre 
Jaguar 3.4 litre 
Jensen 541 de Luxe 
Jensen 541 R 
Bristol 406 


DISC BRAKES 
give safe, confident, 


non-fade braking 
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Gloucester Casting 


2 
| 











The smoother and cleaner the casting the more accurately it fits into 
the machining jigs allowing saving of time during machining process. 
At Gloucester, Malleable iron castings are as clean as modern 
science and machines can make them. 

Superb core making equipment, careful analysis of sand at every 
stage of the core making and moulding processes, the use of 

special mould and core dressings, ensure clean castings, even as 
they leave the “knock out” bay for final fettling. 

The elevator type electric-furnace anneals in 48 hours instead 

of the usual 7 days. It also allows greater control of the casting 
during annealing, resulting in uniformity of metal, greater 

strength, and — a smoother, finer skin. 

Gloucester can handle large runs of malleable and grey iron castings Spring mounting bracket in 
for the automobile, railway, electrical and farming industries. Malleable Iron Weight 8} Ibs. 
Gloucester are always willing to visit customers and help in the 

design of castings to save time and cost in production. 


A typical Gloucester Malleable specification. 





Gloucester Gloucester Lamellar 
Blackheart Malleable Pearlitic Malleable 





Elongation es 18% Elongation 7 5% 
Yield Point . 12 tons Yield Point 24 tons Vehicle pinion housing in 
Tensile Strength 25 tons psi Tensile Strength 35 tons psi - Malleable Iron, Weight 28 Ibs. 


LOOSEN 


GLOUCESTER © | 
/ 


GOOD CASTINGS 














Gloucester Foundry Ltd., Fmlyn Works, Gloucester * Telephone : Gloucester 23041 °* Telegrams : ‘Pulleys’ Gloucester 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 
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“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


A PZ 
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Wellworthy ALESFIN 
rmoured ring groove pistons 


... more than pay 


for themselves 


in the first year! 


The top ring groove of the Al-Fin Piston 
has an austenitic cast iron insert bonded 
to the alloy giving strength where it is 
most required. This iron bonded securely 
to the alloy during the casting of the 
piston will stand up to the most severe 
usage. That means piston life is increased 
by at least 100°... This double mileage 
saves you the cost of one overhaul and 
the cost of another set of pistons! 
Write for leaflet A206 





Isothermal Piston Design. .... 


Wellworthy use Isothermal Survey in diesel 
engine piston design to ensure: 


Correct selection of materials. 


Determination of correct running clearances. 


Avoidance of localised hot areas. 275 — 300°C 


Correct gudgeon pin alignment. 250 — 275°C 





That head thickness, coupled with correct : 225 — 250°C 
blending into piston wall overcomes distortion Hi 
of ring grooves. This has considerable bearing 
on blow-by and efficient oil control. Below 200°C 


200 — 225°C 


WELLWORTHY LIMITED LYMINGTON HANTS 
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Sterling achievements 





span the history of an era 


. and help to make that era memorable. 


The continuing success of Sterling Metals is due to their ability 7 


* 


to supply castings of the highest quality i 
; 
# 


in the desired quantities at the right time. 
Today as in the past, Sterling Metals offer the 
greatest technical experience augmented by quality control 
of production which is second to none, 
Sterling Metals are the acknowledged experts in casting aluminium 
and magnesium alloys by sand, die and precision mould processes, 


and in making engine blocks and cylinder heads in high duty iron 


Sterling Metals are at your service 


Transmission casing in magnesium alloy 
for Massey-Harris-Ferguson Tractors 
used in Sir Edmund Hillary’s Antarctic Expedition. 


By courtesy of Massey-Harris-Ferguson Ltd. 


NUNEATON ~- Nuneaton 4221 
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The mark of excellence 





For many years the 
characteristic name 
plate on CAV products 
with the familiar 

CAV trademark has 
been universally 
accepted as a symbol of 
excellence based on 
unequalled experience 


and backed by superlative service. 





The World’s Leading Manufacturers of 


FUEL INJECTION & ELECTRICAL EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3 


AP 878 
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for fast, automatic face 
and diameter grinding 


Components requiring grinding on face and diameter or cylindrical 
portions and shoulders, can be produced automatically at fast rates on 
the M.S.O. type F.H.S. machine. This grinder has a fixed wheelhead 
which is offset 30° and carries the grinding wheel on the right-hand 
side. The angular setting ensures high finish of the shoulder. Height 


EG. qqpe FAS, Goeeieg Metta Cees of centres 54”. Maximum diameter ground 4” 


with magazine feed and automatic unloading 


device 


Sales & Service for .. . DRUMMOND-ASQUITH . . « the British Isles. 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
"Phone: Midland 3431 (7 lines) 'Grams: Maxishape, B'ham Also at LONDON: ‘Phone Trafalgar 7224 (5 lines) and GLASGOW: ‘Phone Centrai 0922 
i 275 


Automobile Engineer, June 1958 53 








After a survey of your plant, we produce a 
tailor-made plan. This and the estimate are free. 


Whether simply transferring raw materials from unloading bays to 
stores, or routeing components at a pre-controlled rate along an 
involved production line, the MonoRail system allows unrestricted 
movement. It saves valuable floor space and permits transit over 
otherwise-congested areas. Each installation, from the smallest gravity 
drive to the most complex automated system, is individually tailored 
to your requirements. 


Advantages worth noting 0 Uses ‘free space’ for conveyance and 
storage 0 Switches, interlocks and lifts permit movement in three 
dimensions 0 Choice of individually powered, fully automated or gravity 
drives O Can accommodate any number of items per transit O Transit 
rates from 2-150 ft./min. 0 Negligible operational and maintenance costs 
O Underslung system permits unobstructed transfer between parallel 
tracks O System can be extended as required O Any size of installation 
O Excellent after-sales service 


iF YOU WANT TO GET A MOVE ON 


Send for the man with the MONORAIL plan 
WAKEFIELD ROAD + BRIGHOUSE - YORKS - TELEPHONE: BRIGHOUSE 798/9 


54 
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SPUR, SINGLE OR 


DOUBLE 
HELIGAL 


GEARS 
OF PRECISION 
AND 
PERFORMANCE. 


For every type and size 


of automobile transmission 
in either small or 
large quantities 


specify 


“GEARS BY DAVID BROWN” 


oe 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEAR DIVISION 
PARK WORKS HUDDERSFIELD 
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Vir. Everley buys engine life with 
Shell Rotella Oil 


P6 Powered Commer does 112,000 miles 
without de-coke 


Mr. M. B. Everley, joint director of Everley Bros. Ltd., Hayes, 
Middlesex, heavy haulage specialists, recently sent one of his fleet into 
the workshops to have new piston rings fitted. The vehicle, a 6-ton 
Commer with a Perkins P.6 engine, had done 112,000 miles fully 
loaded, without the head being removed. When the pistons were 
drawn it was found that every ring was free in its groove and clean. 
“I wasn’t at all surprised when I received the workshop report’’ comments 
Mr. Everley “I’ve always used Shell Rotella Oil for all my diesels and 
I’ve yet to see one of my trucks in the shops with lubrication trouble.” 


LEADERSHIP IN LUBRICATION 
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nterchangeable, on the same 
mounting, with the standard 


Marles manual gear unit. 


MARLES 
type 4 
‘Universal 


power- 


steering 
gear 


This latest type 4 unit embodies the wide experience of 
Marles in power-steering, and consists of a 2-valve box 
mounted on the top of the standard Marles 861 manual 
gear unit. 
The type 4 Universal unit shown above, the type 3 Universal unit 
and the standard manual unit are all interchangeable on the same 
mountings. 
Further particulars will be sent on request. 


ADAMANT ENGINEERING CO. LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Steering Company Ltd. 


Telephone: Luton 2662 (4 lines) Telegrams: Adamant, "Phone, Luton 


MARLES. 








New Test House 


Most automobile engineers 
know the Ferodo Test House. 
Many have visited it, more 
have made use of its facilities. 
In the new Ferodo Test 
House, equipped with the 
very latest machines, many 
created by Ferodo 

engineers, experimental 
linings and current production 
materials are evaluated 

for all types of roads 

and conditions. 


Ferodo research faciliti 


Constant research and testing have ensured that 
Ferodo Brake Linings have retained their place 
as the safest, longest-lastingin the world. Assured 
too, has been Ferodo Limited’s reputation as the 
most forward-looking brake-lining manufacturers 
... Ferodo’s readiness for the advent of disc 
brakes and the introduction of sintered metal 
materials are examples of this. With these new 
research facilities, the future of Ferodo will see 
even greater achievements in the constant race to 


keep safety abreast of speed. 


New Test Track 


Ferodo now has its own test 
track within a few hundred 
yards of the works 

at Chapel-en-le-Frith. 
Nearly half-a-mile long, it 
is used by the family and 
sports cars, trucks and bus 
of the Ferodo Fleet to carry 
out performance tests as 
part of the extensive road 
testing programme on all 
classes of linings and 

disc brake pads. 


FERODO 


anti-fade brak: 
disc brake pa 





FERODO LIMITED - CHAPEL-EN-LE-FRITH 
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now greater than ever! 
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ber of the Turner & Newall Organisation 
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for the connecting 

of pipe-lines for 
use with fluids, gases, 
compressed air and 
hydraulic circuits 


The indisputable advantages of the brass 
solderless fitting as a means of connecting copper 
pipe lines, over the older, unsatisfactory method of 
employing iron pipes and screwed fittings with all 
the troubles of rusting and leaky joints, are well 
recognised and, although first cost of material is 
higher, the additional expense is more than saved by 
the easy and convenient fitting and the economy in 
labour charges, apart from obtaining 100 per cent. 
leak-proof joints with Enots Solderless Fittings. 


Write NOW for Catalogues S.F. 158 
and S.P.F. 657 
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are 


LIES MLE LS a 


Built by 
BERLINER 
MASCHINENBAU-A.G. 
Formerly 
L. SCHWARTZKOPFF 


There are more BEMAG punched card controlled auromatic positioning Boring Machines in 
use in this country than any other make. The BEMAG Production Boring and Milling 
Machine for JIGLESS Production represents a revolutionary approach to single, batch 
and mass production Boring and incorporates automatic pre-selection of co-ordinate settings 
as well as feeds and speeds. 


For further particulars write or telephone TODAY 


WELSH HARP, EDGWARE RD., LONDON, N.W.2. 
TEL: GLADSTONE 0033 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 


i Le 


BEMAG4 


Ye mem em © co LTO 
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One of the most modern foundries in the world is the new Shotton Bros. foundry at Halesowen. 
It is “modern” not only because of the up-to-the-minute and forward thinking that 


has gone into the plan. From the intake of raw material, through the automatically 
controlled sand treatment and handling plant, the control of furnaces, 

the mechanised moulding shop, core shop, and pattern shop, to the heat treatment, 
inspection, and despatch departments, the layout and detailed equipment alike 
show forward thinking based on unrivalled experience. This new foundry 

has been laid down largely to handle numerically large orders. 

Shotton Bros. original foundry at Oldbury —modernised through the years 

will concentrate on producing the more intricate and small demands. 

Take the best of modern techniques, add 64 years’ experience 

—that’s Shotton Bros., and you can depend on it! 


precise 
quality 


control 





of 


repetition 


castings 


BLACKHEART 
MALLEABLE 
IRON CASTINGS 


SHOTTON BROS. LIMITED 


MANCHESTER STREET FOUNDRY 





OLDBURY ° BIRMINGHAM : Phone: Broadwell! 1631 


This company participates in the research, technical and productive resources 
MEMBER OF THE BIRFIELD GROUP of the Birfield Group, which includes Hardy Spicer Ltd., Laycock Engineering Ltd., 


i 1 Kent Alloys Ltd., Forgings and Presswork Ltd., and many other famous firms. 
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Bh es Upp PERRY Timing Chains 


Austin A.35 - Austin A.55 + Morris 1000 - Morris Oxford 

Morris Cowley - Wolseley 1500 - Riley 1-5 + Metropolitan 

M.G.A. - M.G. Magnette - Hillman Minx - Hillman Husky 

Rover - Jaguar - Sunbeam Rapier - Standard Vanguard 

Standard Ensign «+ Standard Pennant - Singer Gazelle 
Triumph T.R.3 


PERRY CHAIN CO. LTD., TYSELEY, BIRMINGHAM II 
(A Division of the Perry Group) 
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HYDRAULIC 


eS S Quality 


mamerenerens 


ue: SPECIAL 
"HEAT LUBRICANTS 
TREATMENT 

OILS AND 


QUENCHING OILS 


No. 2 and No. 3 Soluble Quenching Oils stand 
supreme in providing uniform quenching speed 
and years of service throughout a wide tem- 


QUENCHING 


OILS . 
perature range. They outlast other quenching 


oils and, based on ultimate cost; are the most 
economical in use. 
Technical data sent on request. 

} Edgar h 


€ Co. Ltd. 





BIRMINGHAM4 - ENGLAND 


Works and depots at: 
Birmingham, Manchester, Liverpool, 
Southall (Middx.), Bristol, Glasgow 
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FROM BRITISH OXYGEN FOR BRITISH INDUSTRY 


Fiame Cleaning 








pea 


ses esneueasbaeaaewes aren 
Welding . Cutting Heating 


Sensational Saffire 4 blowpipes in1! 


Recently introduced, the Saffire Combined Outfit has 


achieved outstanding ! widespread use in 


success and 


industry. 


Ihe Saffire, virtually 4 blowpipes in 1, is extremely 
efficient and economical in use. Here is a precision 
tool that has helped boost production for many thou- 


sands of users. 


Buy the whole Saffire Outfit o1 
Just consider how the Saffire 


t the commor hank 


with the heads you need 

Combined Outfit can increase your own production 
range and efficiency! 

Common Shank 

to which any of 

these biowpipes 


can be fitted 


— om me et ee eee eee ee eee ee ee ee ee eee ee ee ee ee ee ee ee ee ee 


— 


K)) BRITISH OxYGEN 


British Oxygen Gases Ltd., industria! Division, 


Spencer House, 27 St. James's Piace, London, S.W.1. 


AN\\.- 
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STrAwywy ouT OF THE STocEHsS 


If you really want to upset a native of the charming old-world village of Nether Ditchling, 
say to him ‘* Something must have happened to my brakes”. Instinctively he will glance over 
his shoulder for the erstwhile lorry or coach. Lying as it does at the bottom of a steep hill, 
Nether Ditchling is sick of both the saying and the sight. So much so that it has instituted its 
own corrective. Though the method is ancient, the reasoning is modern. Nether Ditchling 
believes that there are three solutions to the problem of their hill and the crashes on it: remove 
the hill, which is almost impossible; build a by-pass, which is highly improbable; equip 
vehicles with the Clayton-Octiker Exhaust Brake, which is extremely practical. Nether Ditch- 
linians are so convinced of the virtues of this method of retardation, that they make an example 
of non-believers. If you're going their way, don’t get stuck in the stocks ! 


May we send you our new leaflet ? 


THE BRAKE THAT NEVER FADES 
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the toughest 


shock-absorbing 


coupling yet 


devised to meet 


modern needs 


The LAYRUB coupling illustrated above 
is in the ‘stx-stx’ range and meets the 
demands for a coupling having a high 


torque capacity where space is 


restricted. This type is capable of very heavy duty, and is 


How much rubber . . . what kind of rubber what static torque, what 
dynamic torque will the coupling have to withstand ... ? LAYCOCK 
ENGINEERING have all the answers, because they have been anticipating 
future demands since the 1930’s. When the suggestion of increased b.h.p. 
from the same Jitrage keeps coming up, LAYCOCK engineers are not 
caught unawares—the appropriate coupling exists for every newly 
designed vehicle; because LAYRUB designers are there at the design-board 


stage, anticipating the future 


LAYRUB 
flexible couplings 


Member of the 


ttt! 
Birtield Gi Group 


suitable for any application which needs little articulation, but TIT 


where misalignment must be accommodated. 


Enquiries to 


It has been very successfully employed in marine drives, 
: — LAYCOCK ENGINEERING LIMITED 


locomotives, railcars, and heavy tractors. 
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Millhouses - Sheffield 8 - Telephone: Sheffield 74411 





How far can you trust a motor ? 


Right across the world if it’s BROOK... wherever it 


travels there is usually a BROOK agent within reason- 
able distance. 


What better recommendation do you 
need for electric motors used in nearly every country 


in the world for over half-a-century? 





HUDDERSFIELD * ENGLAND 


TOU 





\ 


CHICAGO*+ U.S.A. ‘MOTOR | 


CORPORATION 


58/4 
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_ MACHINERY AND MACHINE TOOLS 
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of TWW experience 


TWW FAMILY TREE — PLANTED 1878 AND STILL GROWING 


Other Ward activities include CEMENT 
IRON & STEEL INDUSTRIAL DISMANTLING 

GRANITE & FREESTONE ROADSTONE & ROAD MATERIALS THOS. W. WARD LTD 
WIRE & WIRE PRODUCTS FOUNDRY PLANT & SUPPLIES 
NUTS & BOLTS FOOD PREPARING MACHINERY 
INSULATING MATERIALS TRACTORS & EARTH MOVING PLANT 
PACKINGS & JOINTINGS EXCAVATORS & CRANES 
STRUCTURAL STEELWORK WAGONS & WAGON FITTINGS 
MECHANICAL HANDLING EQUIPMENT 


ALBION WORKS ° SHEFFIELD 





London Office’ Brettenham House Lancaster Place Suand W C.2 
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Metrovick Welding Equipment 
for Modern Engineering 





Borg-Warner automatic transmission used on the high rotary speeds employed in the converters. 
British and Continental cars is now produced en- In addition, the economics of present-day produc- 
tirely in this country. The fabrication of the tion necessitated fast, automatic welding techni- 
hydraulic torque converter is an achievement ques. All of these exacting and important welding 
which depended largely on solving a number of | requirements have been met by the use of several 
welding problems. Distortion had to be avoided different types of Metrovick automatic submerged 
because of the close dimensional tolerances re- arc and resistance welding equipments, including 
quired in many components and only a small a number of machines specially designed for 





departure from true balance is permissible with the job. 


METROPOLITAN-VICKERS 





An A.E.I. Company 


LEADING WELDING PROGRESS 
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1. After the hub of the impeller has been 2. For welding the hub to the impeller shell 
pressed into its shell, the hub plate is welded a Metrovick submerged arc unit is used. An 
inside the shell using a Metrovick 600 kVA essential feature of this machine is the electronic 


projection welder. control of the arc 





Fabricating the 
BORG-WARNER 
HYDRAULIC TORQUE 
CONVERTER 














6. After testing the assembly for leaks a Metrovick 
Archway Type multi-spot unit is used to attach 
the blower. Sixteen spot welds are made with four 
air-operated heads. Control is by thyratron timer 
and ignitron contactor. 


5. The completed clutch and flywheel as- 
sembly and the converter assembly are fitted 
together and then welded with a Metrovick 
submerged arc machine. This was specially 
designed for circumferential welds on Borg- 
Warner converter casings 
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3. After vanes have been inserted, a filler 
adapter drain plug is welded into the impeller 
shell. A counterbalance weight is welded on 
the diametrically opposite side. This is carried 
out on a Metrovick 150 kVA air-operated 
projection welder, automatically setting the 
weld time for each operation. 


4. The turbine assembly must be balanced to 
within 0.1 oz.-in. Balance is corrected by spot 
welding strip metal on to the vanes using a 
Metrovick 50 kVA portable machine 


7. In the final balancing of the complete 
assembly this Metrovick 75 kVA portable 
spot welder is used for welding weights to 
the outer casing. The air-operated welding 
gun is mounted on a pivoting arm, balanced 
for case of manipulation. 
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5 and 10 spee 


HEAVY GEARBOXES 


up to 750 Ib.ft. 


Model 557A incorpora- 
ting a 2-speed epicyclic 
unit giving 10 forward 
speeds. Suitable for an 
engine torque of 480 
Ib. ft. 


Model 561 5-speed gear- 
box suitable for an 
engine torque of 750 
Ib. ft. 


Keeping abreast of the modern trend 
towards larger engines, new David Brown 
gearboxes now coming into production 
give the reliability and ease of operation 
which characterises the smaller units in 
the range. 

They are designed for right or left hand 
control and can be supplied with forward 
control units. Full power take-off drives 
also fitted where required. 

Both models are available as standard 
5-speed units or can be supplied complete 
with integral 2-speed epicyclic units giving 
10 forward speeds. In addition a choice of 
under-drive or over-drive gear ratios is 
offered, giving the widest possible range 


of application. DAVID BROWN 


FULL PARTICULARS NOW AVAILABLE CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 
PARK WORKS * HUDDERSFIELD 


THE 
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what, no nuts?... 


Nuts to use nuts? Well, not exactly, but the fact that 

the Tapping Screw obviates the use of nuts is just one of 

its distinct advantages over the conventional Machine Screw, 
There’s the saving in time to consider too. And cost. 

And there’s no doubt whatever that the tapping screw 

makes for a better job all round. With its self-locating 

point the tapping screw forms its own thread thereby 
eliminating a separate and expensive tapping operation. 
Obviously it makes for easier assembly, is stronger, cheaper 
and faster. Safer too when the Phillips recessed head is specified, 
designed for power driving without damage to worker or job. 
You'll be well advised to change over to Tapping Screws. 
Nothing nuts about that ! 


Linread 


LINREAD LTD. COX ST. BIRMINGHAM 3 


SLOTTED AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS + HIGH TENSILE HEXAGON HEAD BOLTS AND SETSCREWS 
AIRCRAFT BOLTS, SCREWS AND RIVETS + SEMS «+ RIVNUTS «+ CUSTOM DESIGNED COLD FORGED FASTENERS «+ ALEX SCREWPLUGS 
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TYPE 11 P TYPE 11 P/B TYPE 23 P 
The standard 

rotary shaft seal. 
Gives perfect sealing 
at high speeds and 
for long periods, 
with minimum 
frictional loss. 


An external 

seal used when 
fitting conditions 
prevent the 

use of II P 

or || P/B seals. 


As type II P 
but with the 
casing covered 
with rubber. 
Interchangeable 
with metal 
case seals, 














TYPE 12 P TYPE 13 P TYPE 31 P 


Similar to type 

12 P but with- 
Out a spring on 
the second lip 
which serves 

as a dust excluder. 


A springless seal 
used as a wiper 
or dust excluder 
for rotating or 
reciprocating 
shafts. 


A rotary shaft 
seal used to 
separate two 
different 
fluids. 























NU-LIP RINGS O-RINGS TYPE 7 P 


A hydraulic and 
pneumatic seal used 
chiefly on recipro- 
cating pistons or as 
a valve stem 
packing. Normally 
fitted in a groove. 


A special section 
ring which cannot 
twist. Superior to 
the O-ring for 

low and medium 
pressure non-static 
applications. 


A compact automatic 
seal for reciprocating 
and static applications 
over a wide range of 
temperatures and 
pressures. All British 
Standard sizes in stock. 





PIONEER OILSEALS 
O-RINGS AND HYDRAULIC PACKINGS 


Every fluid sealing application comes within the 
Pioneer range. Write NOW for the 

PIONEER OILSEAL LITERATURE. 

The PIONEER man is trained to solve your 


sealing problems on the spot. Call him in now. 





A DIVISION OF J. H. FENNER & CO. LTD 


Factory and Head Office: Cottontree Works, Colne, Lancs. Tel. Wycoller 471 (8 lines). 
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Smethwick Drop Forgings 


oo FITTED FOR GOOD! 


SMETHWICK DROP FORGINGS LTD. + SMETHWICK AND KIDDERMINSTER 
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Between | 
experts 


\ 


X-RAY FILMS 


FOR INDUSTRIAL RADIOGRAPHY 
ILFORD LIMITED ~- ILFORD ~ ESSEX 


pany 
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Move more at less cost by using 


DURALUMIN & MGS 


Registered Trade Marks 
The strong, lightweight aluminium alloys, ‘Duralumin’ being one-third the weight of steel, effect savings 
and ‘MGs’, are being profitably used by vehicle in fuel, taxes, tyre costs, and vastly increase payload 


operators in these and many other widely differing capacity. They are highly resistant to corrosion, 


road transport applications. 


Courtesy Birmingham Co-operative Society 


Courtesy Arthur Guinness, Son & Co. 


Park Royal) Ltd.) 


Courtesy Daramin Engineering Co. Ltd 


Courtesy Ross Group Ltd. 


These famous alloys, 


MEAT 


In this meat van ‘Duralumin 
has been used throughout for 
the bodywork, It is casy to 
clean, non-toxic and can be 
kept free of smell with 
minimum attention, thus 
ensuring maximum hygiene in 
the transport of casily 
contaminated foodstuffs. 


(Courtesy Chinnor Cement & Lime Co. Ltd 
The arduous conditions caused 
by the carrying of big loads 

of crates (also made of 
‘Duralumin’) are adequately 
met by the use of ‘Duralumin’ 
in the construction of the 
bodywork and platform of this 
brewer's lorry. Total body 
weight of this lorry, including 
cab, is only ro} cwrt.! 


VEGETABLES 


An increase in cubic capacity 
without increasing weight or 
lowering structural strength— 
‘Duralumin’ makes this 
possible in vehicles like this 
roomy greengrocery van 
Roller shutters, flooring, 
hinged flap and tailboard are 
all of ‘ Duralumin ’. 


Courtesy Duple Motor Bodies Lid 


| oWEDLEY 


Less deadweight means more 
freight carried at lower cost! 
This lightweight road-rail 
container of ‘Duralumin’ 
makes bulk transport of fish 
easier and cheaper. Lined 
with ‘ MGs’ alloy, its interior 
is easily cleaned, and brine 
will not corrode it. 


Courtesy London Brick Co. Lid 


‘Duralumin’ is used 
throughout in the bodywork 
of this bulk grain transporter 
The 480 cu. ft. ‘Duralumin’ 
hopper, fitted with tipping 
gear, is light in weight and 
enables a 10-ton payload 

to be carried. 


Courtesy R. A. Dyson & Co. Lid., Liverpool) 


can be left unpainted, are hygienic and durable. 


CEMENT 


The strong, hardwearing, 
‘Duralumin’ container of this 
tipping lorry is designed to 
carry 154 tons of bulk cement. 
It is highly resistant to 
corrosion, can be easily cleaned 
out, and will not stain 

the cement. 


In this coach, ‘ MGs’ 
aluminium alloy is used in the 
form of durable, easily-cleaned 
chequer plate for flooring, 
steps, and wheel arches. It 
resists the abrasive wear of 
scuffling feet, kicks and bumps, 
and a quick wash over keeps 
it bright and clean 


CHEMICALS 


Lightweight corrosion-resistant 
‘Duralumin’ was chosen for 
this 690 cu. ft. sectioned 
hopper which is designed to 
carry chemicals in bulk for 
detergent manufacture. An 
A.E.C. Mandator tractor with 
a ‘ Duralumin ’ cab hauls 

the load. 


A saving of 15 cwt. in 
deadweight and a 75%, cut in 
maintenance costs have 
resulted from the use of 
‘Duralumin’ in bodywork and 
Duraplank flooring of all 
London Brick Co. vehicles. 


FREIGHT 


This 10-ton semi-trailer is 
built largely of ‘Duralumin’. 
Its light weight makes towing 
easier and helps to reduce tyre 
wear and fuel consumption. 


Our Technical Sales Section will gladly help you to take full advantage of 
* Duralumin’,‘ MGs’ or any of the other James Booth lightweight alloys. 


Courtesy Newark Egg Packers Lid.) 


JAMES BOOTH & COMPANY LIMITED - ARGYLE ST. WORKS - BIRMINGHAM 7 


Extrusions, large forgings, plate, sheet, strip, tubes and wire in brass and copper, as well as light alloys. 
TG -OT1 10 
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One-third of Britain’s SU | SL 


| od 


Volten iron being charged 
into an open hearth furnace at 


fhbey Works 


ENQUIRIES 

to The Sales Manager : 
Sheet and Plate 
Abbey Works, 

Port Talbot, 
Glamorgan. 

Electrical Sheet 

Orb Works, 

Newport, 
Monmouthshire. 
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The slabbing mill motor roo m at Abbey Works 
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BIRMABRIGHT 


Standard 


on the 
Sportsman 





Standard Sport sman 


Engraved on ‘Primag’ Magnesium alley plate 


The radiator grille and windows of the 
Standard Motor Company Ltd.’s latest 
model are made of anodised Birmabright, 
and present a surface finish as durable 

as it is attractive. 

More and more car manufacturers are 
turning to Birmabright, the well-tried 
aluminium-magnesium alloy which 
simplifies production problems 


and makes maintenance worry a 





thing of the past. 


BIRMABRIGHT LIMITED - BIRMINGHAM 32 + BIRMETALS LIMITED 


2 cae a ae 
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VALVES BY FARNBOROUGH 


Kitted as standard ly the 
following Bitlish, American 


and Continental engine butlers 


GL1T OD ONINSFNIONG HONOUOENUYA 
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Jaguar \st, 2nd, 3rd, 4th, 6th. 


associated with every major chievement 


in lilt i \ 


I) 


LE MANS 1957 


The Gear Grinding Co. Ltd. 


Makers of the ** ORCUTT’ range of gear and spline grinding machines and gear measuring machines 


CRANMORE BOULEVARD ‘ SHIRLEY SOLIHULL . WARWICKSHIRE 
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at ROM 


smooth the flow 
of power 


| understand Ransome & Maries make a special 

study of lubrication problems ? 
We do indeed. A bearing's performance is governed by correct 
lubrication as much as by correct design and materials. 
The cage location area is one of vital importance. The lubricant 
must also protect the highly finished surfaces from corrosion and 
help to dissipate any undue heat. To fulfil these requirements, 
we have a team of lubrication specialists at work. 


What special lubrication problems do they have to deal with? 
Our Technical Department study each case individually before 
making their recommendations, They may advise on grease for 
horizontal or vertical shafts, with the correct housing design and 
method of packing. If oil is used, the recommendation may 
involve lubrication by oil splash, a controlled oil level, drip feed 
or wick feed, and so on. All the time, of course, the various 
oil companies are developing new lubricants and these we subject 
to stringent tests before we recommend them for any application, 


ta What about lubrication at ultra-high speeds? 
RANSOME 4 MARLES Research into this is continuous. Operating speeds, loads and 
B E ARING co ITD _~ temperatures are steadily rising and every week brings fresh problems 
. “ for solution. Aircraft and guided missiles are the obvious—but by no 
Newark-on-Trent England means the only —instances. Speaking generally we recommend 
Telephone Newark 456 lubrication by oil flood or vapour mist for the very highest speeds. 
Telex 37-306 We have built up extensive data on this and allied problems. If you 
get in touch with our Technical Department they'll be only too glad 
to talk lubrication with you, 
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Thinking 


about an 


7 
oscillograph? vi 

If you are experienced in the 

design of high quality instruments, our 

Technical Director would be glad 

to hear from you. 





FOR USE IN ELECTRONICS? From the wide range of single and double-beam 
instruments, a model is available to suit the requirements of all sections 
of this expanding industry. 


IN INDUSTRY? Diverse industries are finding solutions to their design and production 
difficulties with the aid of the Cathode Ray Oscillograph. Our Technical Advisory 
Service will be pleased to help you with your specific problem. 

IN SPECIALISED FIELDS? Unusual types of oscillograph have been designed for 
specialised applications in the Hydraulic, Marine and Ultrasonic fields. 





We shall be pleased to consider specific development projects. 


For technical 
information, 
write to: 


COSSOR i oreewenrs Lamirep 


The Instrument Company of the Cossor Group 


 eeeeeee? 











COSSOR HOUSE, P.O. BOX 64. HIGHBURY GROVE, N.5, ENGLAND 


Telephon: : CANonbury 1234 (33 lines) Telegrams: COSSOR, NORPHONE, LONDON Codes: BENTLEY'S SECOND Cables: COSSOR, LONDON 
TAS/CIL.I 
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FOR FITTING GIRLING 
REPLACEMENT SHOES 


Girling replacement : They save you 
shoes are inspected garage time by 
to the standard of : Sap E- being perfectly 
original equipment ; y TS simple to fit 





They are correctly 


riveted or bonded They ensure that the 


4 racial lining fits tight to 
ane process the shoe platform 
ground to Se and so avoids this 


specified contours Score ste kind of gapping 


- © They bed down az‘, Nese 
3 quickly to full ; Bea Neat They are your 
contact area as a. ; assurance that 

and give highest - SON hicle braki 
efficiency braking ’ = — “4 — 
in minimum time Is a8 good as new 











Don’t reline—replace with 
GIRLING FACTORY LINED 
REPLACEMENT BRAKE SHOES 


STHE BEST BRAKES IN THE WORLD= (©) 


GIRLING LIMITED - KINGS ROAD : TYSELEY + BIRMINGHAM 11 


1.4006 
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newest FY leads 


a double life’ 


One vehicle to take the place of two — that’s Foden’s 


latest contribution to transport efficiency . 


Designed for road making, the Tractor Unit is equipped 
with two trailers — a Tasker Low-loader, for loads of up to 16 
tons with a 20 ft well for carrying roadmaking tools such as 
spreaders, excavators and rollers, and a 10 ton Tasker tipping 
trailer for transporting road materials. The Tractor Unit is 
the well tried Foden FGTU 6/25, powered by a Gardner 6 LW 
engine with 5 speed gearbox, power take-off and tipping pump. 
The vehicle illustrated was recently supplied to the Ayr C.C 
Highways Department. 


a 
ayR COUNTY COUNC! 
at th. all 


still leads the way 


London Sales Office: 139 PARK LANE Telephone No. Grosvenor 5932 


FODENS LIMITED SANDBACH CHESHIRE 
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DESOUTTER oe DESOUTTER 
SEND OVER > 


HALF THEIR | . Pon. 








DESOUTTER 

ARE GETTING %% 
RID OF HALF <s 
THEIR PEOPLE \~ 


pass it on / 








DESOUTTER 
ARE FINISHED 
When will these | 
old-fashioned firms § 
learn that youve got 
to export to survive / Ny 
. 








(pass it on!) 


Desoutter Bros, Limited + The Hyde + Hendon + LondonN.Wo - 


Telephone ; Colindale 6346 (5 lines ' Telegrams : Despnuco, Hyde, London 
CRC 394 
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AGRICULTURE 

AUTOMOTIVE INDUSTRIES 

EARTH MOVING - MACHINE TOOLS 
MECHANICAL HANDLING 

MARINE ENGINEERING - GAS INDUSTRY 


WHATEVER THE JOB 


THERE’S A 


FLEXIBLE PIPE {| 


TO CARRY IT THROUGH hg 





Ca he 
: 
“ 
eo | 


Dunlop Technicians will always advise on any problems concerning installation of Flexible Pipes, write please to :— 


DUNLOP RUBBER COMPANY LIMITED + ST. GEORGE'S ROAD - COVENTRY + TELEPHONE: COVENTRY 64171 
snl 900 
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THE BRITISH PISTON RING CO. LTD. COVENTRY, ENGLAND 
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David Brown 
Aston Martin 3-litre engine 


TORSIONAL 


4 ¢ * = 
4 . me 


B.M.C. °C” series engine 


° 


VIBRATION 


Leaders i n d es 1 gn Daimler D.K rie 


The two greatest advances in smoothing the present-day high- 
performance engine are the rubber torsional vibration damper and 
‘floating power’ engine mountings. Both were developed by 
Metalastik. 











Metalastik torsional vibration dampers, with their instant response to vibrations 
of even the slightest amplitude, need no description; their effectiveness is 
widely known. 


Extensive experience with so many different types of engine, coupled with modern 

test equipment, makes it possible for us to predict accurately the performance of 

Metalastik torsional vibration dampers. Moreover, by our design methods 

damper can be designed so as to transfer critical frequencies to other and less Humber Hawk 2267 c.c. engine 
critical ranges. 


Lastly, Metalastik T.V. Dampers permit a great range of r.p.m. without detriment 
to the engine. 


It is this unique combination of advantages that has made the 
Metalastik torsional vibration damper such a widespread success 


The small illustrations show some famous petrol engines with Metalastik T.\ 
Dampers. Equally successful on diesel engines, many world-known oil-engine 


manufacturers fit Metalastik dampers. 


+L etsi Cis 





GACO M.I. OIL SEALS 
GACO ‘O’ RINGS 
GACO HYDRAULIC PACKINGS 


Fluon & Silicone Compeimnesat . Ste r er Rings * Gacots Textile Roller Coverings * Split Seals * Water Pump Seals 


67 0) *X 6) ea CLO ae Oe ” OIL SEAL DIVISION: COAST ROAD: WALLSEND-ON- TYNE 


Telephone: Wallsend 64551 (10 lines) Telex. Angus Ntyne 53-254. Telegrams: Gaco, Wallsen: 








RIGIDITY—- 


with complex shapes 


LEY'’S ‘Black Heart’ free-machining malleable iron offers 

considerable latitude to the designer, for the metal can be 

cast into practically any desired form, and be placed exactly 

where needed to meet mechanical requirements, at the same 

time providing the greatest rigidity. 

The housing shown here makes excellent use of Ley’s ‘ Black 

Heart * malleable iron in providing this rigidity, so necessary 

in a rear axle application, combined with an inherent damping conducive to 
quiet running. In addition, the casting has great toughness and resistance 
to shock. 

‘Lepaz’ pearlitic, another Ley’s malleable, combines still greater mechanical strength with 


easy machining. It responds readily to subsequent heat-treatment (including induction 
heating) which will provide mechanical properties within a wide range of requirements. 


A typical high duty specification met by heat-treated ‘ Lepaz’ Is as follows : 


U.T.S. p.s.i. YIELD p.s.i. B.H.N. Range 
197-255 


.EY'S 


LEY’S MALLEABLE CASTINGS CO. LTD., DERBY - TELEPHONE: DERBY 45671! 


EUROPES LARGEST MALLEABLE PRODUCERS 






































Road and Rail 


As suppliers of castings to the Motor Vehicle 
















and Railway Industries, we produce vast quantities 





of castings in High Duty Iron from our fully 
mechanised plant. 

The most modern methods of production, 
backed by a high degree of technical : 
control, ensure that our castings 
meet with the exacting standards 


set by both these Industries. 








DARCAST 


SMETHWICK 40 STAFFS 






DARTMOUTH AUTO CASTINGS TD 
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Aerodynamics and Stability 


Hiruerrto, the aerodynamic aspect of body design 
has received only scant attention, except for racing and 
sports cars. There are many reasons for this. Perhaps 
the most potent is that on motor vehicles there are so many 
mechanical features, such as wheel arches, suspension and 
steering linkages, that cannot be adapted to aerodynamic 
requirements, and therefore many engineering executives 
take the view that time devoted to the purely aerodynamic 
aspects of design and development would be wasted. 
Another is that, so far as air resistance, and therefore 
economy of fuel consumption, are concerned, there is 
little to be gained by good aerodynamic design, except at 
speeds in excess of about 45 m.p.h. In any case, few 
engineers in the motor industry have studied the funda- 
mental principles of aerodynamics, and still fewer have had 
practical experience in the application of this science to 
engineering design; for this reason, attempts to streamline 
cars have in many instances been crude and ineffective. 

However, there are gains in addition to low drag to be 
had from good aerodynamic design. One is stability in side 
winds, particularly in gusts, and another is good adhesion 
to the road. Furthermore, a detailed knowledge of air 
pressure distribution round a car is most useful, so far as the 
design of engine and brake cooling arrangements and 
ventilation systems are concerned. 

There are many aspects of aerodynamic design, the 
significance of which are not fully appreciated. .One is 
that if the shape of a body is such that it generates lift as it 
moves forward through the air, not only is the adhesion 
between the wheels and the road reduced, but also the drag 
is unnecessarily increased. This latter feature is introduced 
because the resultant of the lift forces is inclined backwards 
and therefore has an appreciable rearward component. 
Moreover, since the magnitude of the lift increases as the 
square of the speed, the loss of road adhesion becomes 
really serious at high speeds, when the demands with 
regard to the transmission of controlling forces between 
the tyres and the road are greatest. Both these undesirable 
features can be obviated by relatively simple measures to 
reduce the effective camber of the body profile, as viewed 
from the side. The way in which this can be done will be 
discussed in an article in next month’s issue of Automobile 
Engineer. 

For the family saloon as well as sports and racing cars, 
stability in side winds is, perhaps, even more important 
than drag reduction. Sudden exposure to a strong gust 
of wind from the side can alter the line of travel of the 
vehicle in a relatively short distance to such an extent as to 
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displace it a foot or more from the course intended by the 
driver. To what extent this is responsible for road accidents 
is difficult to determine, since in such emergencies the 
driver inevitably is so intent on trying to avoid the catas- 
trophe that he is not likely to analyse accurately the causes; 
and, after the event, in his disturbed state of mind, he 
probably would not remember exactly what had caused him 
to be off course. In any case, he would find it very difficult 
to convince anyone in a court of law that the wind blew 
his vehicle into the other car. 

Since stability and accurate handling characteristics are 
of vital importance in high-speed sports and racing cars, 
it is mainly in respect of this type of vehicle that practical 
application has been found for the fundamental theories of 
car aerodynamics. Even so, these fundamental principles 
are not yet widely understood. For example, there are 
few who realize that a single stabilizing fin in the turbulent 
wake behind an open cockpit is relatively ineffective, and 
that vastly better results can be obtained with two, one 
on each side, in the undisturbed air stream. 

Recently, outwardly-flared fins have been used, and have 
generally been regarded simply as a passing fashion, 
conjured up by the stylist. This fin arrangement, however, 
can be justified on the basis of sound aerodynamic 
principles. In the first place, it helps to place the fins 
outside the turbulent wake behind the cockpit or canopy, 
and secondly, on account of the large lateral component of 
the airflow at the rear of the car, this layout is more effective 
than the more common vertical fin arrangement. 

Aerodynamic principles can also be studied to advantage 
in relation to internal flow systems in the vehicle. For 
example, there is a strong case for placing engine cooling 
air discharge ducts on the sides of the vehicle, rather than 
on top or below. Improvements that can be effected with 
regard to internal ducting arrangements were described in 
an article entitled “Cooling Air Flow” in the January 
1956 issue of Automobile Engineer. It is possible that by 
attention to all these features economies could be effected 
in respect of power absorption by the cooling system. 

The open cockpits of racing and sports cars are generally 
in areas of low pressure. This means that all internal air 
circulations tend to be directed into the cockpit. As a 
result the driver may be hampered by inflowing dust, which 
may get in his eyes, and by fumes, which may be toxic. 
Moreover, if the car should catch fire, he is liable to be 
immediately enveloped in flames drawn into the cockpit 
by the airflow. This is an aspect that merits careful study 
by those who formulate rules for sports and racing events. 
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Airide Springs 


Some Comments on Firestone Springs Under Development for Cars and Commercial Vehicles 


Boru the double- and single-convolution types of 


pneumatic spring are undergoing development by The 
Firestone Tyre and Rubber Co. Ltd., of Brentford, 
Middlesex. Much of the work that they have so far completed 
in the field of air suspension has already been described in a 
paper by J. H. Sainsbury’ of that company, so this article will 
be confined to some comments on the springs only. Informa- 
tion on the theory of air suspension can also be found in two 
articles that have been published in Automobile Engineer*,* 
one in ATZ‘, and another in ETR’. 


Double-convolution type 

The double-convolution type springs manufactured by 
Firestone comprise a rubber and fabric moulding, round the 
centre of which is a steel girdle to limit radial deformation, 
and at each end, a steel retainer ring, together with special 
bolts, to seal the bellows against their seatings on the sprung 
and unsprung parts of the suspension assembly. Standard 
bolts cannot be used, because the heads have to be shaped 
to conform with the profile of the retainer ring, otherwise 
they would damage the rubber beads and walls. 

The end-faces of the beads are grooved to increase the 
effectiveness with which they seal against their seatings. 
There are two reasons why the grooved surface is more 
efficient in sealing than a plain surface. One is that the 
grooves reduce the bearing area between the bead and its 
seating, and therefore increase the bearing pressure for a 
given axial load. The other is that they act in a manner 
similar to a labyrinth seal in that, if any leakage takes place, 


there tends to be a pressure gradient across the series of 


grooves. Thus, the pressure differential between one groove 
and the next is considerably lower than that which exists 
between the inside and outside of the bellows; in fact, it is 
much lower than the sealing pressure between the rubber 
lands and the steel seating face, so further leakage is unlikely 
to occur. 

Air springs are generally designed so that when the vehicle 


Accelerometer traces, showing how much better the ride obtained with 

air springs is than that experienced with conventional, semi-elliptic 

springs. The lower trace is that obtained with the Airide springs 
substituted for steel springs in a trailer currently in production 





is fully laden, the pressure in the static condition is in the 
order of 60—70 Ib/in*. One reason for this is that existing 
pneumatic brake systems operate at pressures of about 80 
lb/in*, so the same source of air pressure can be used and 
there is adequate reserve of pressure to cater for overloads. 
The springs can, however, be operated at higher pressures if 
vehicle manufacturers wish to do so. It is recommended 
that a pressure of 100 Ib/in® should not be exceeded; this 
gives a factor of safety of 5:1, so far as bursting is concerned. 
With the double-convolution types of springs, the ends of 


Cross section of an 
Airide single-convolu- 
tion type spring. The 
inner bead of the 
rubber component is 
bonded to the flanged 
centre plate 


~~ 2-4 


_— 


— j , x 
3 , =e = ¢ i A 

\ ime 

X LI, VS 


=—l 
i 





~~ } A 


/ 4 Sia | ] wns 


ia § LA | 4 ee ISS 


which are bolted down, there is not any specified minimum 
pressure; in fact, satisfactory performance has been obtained 
with pressures as low as 2 Ib/in’. 

Because the maximum practicable virtual deflection obtain- 
able with this type of spring is limited, owing to surge tank 
volume requirements, the minimum attainable frequency is 
approximately 80 c/min. This would appear to limit its 
application to commercial vehicles and trailers, but possibly 
excluding those used for passenger transport. The advan- 
tages of air suspension for these applications are so well 
known that there is no object in repeating them here. How- 
ever, the accompanying reproductions of accelerometer traces 
are new and interesting evidence of the improved ride 
characteristics obtained with a trailer equipped with air 
suspension, as compared with one with conventional steel 
springs of semi-elliptic form. 


Single-convolution type 

For private cars and for passenger-carrying public service 
vehicles, the Firestone, single-convolution air spring has 
much to commend it. As can be seen from the accompanying 
illustration of the cross section of this type of spring, the 
fabric-reinforced rubber component is of annular form with 
beads on its inner and outer peripheries. The outer bead 
seats on a flange round the rim of an inverted, cupped pressing 
that forms the air container, or cylinder. It is secured to 
this flange, by a steel sealing ring and a set of special bolts, in 
much the same way as the beads of the double-convolution 
type already described. The inner bead is bonded under a 
lipped flange round a circular dished plate. This lipped 
flange clamps the bead down on to the top rim of the pedestal. 
As the suspension deflects up and down, the pedestal acts as 
a piston, moving in and out of the cylinder formed by the 
cupped pressing above. The seal between the piston and 
cylinder is formed by the rubber bellows. A boss at the 
centre of the dished plate has a collar round it to register in 
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a groove in a bump-stop rubber that can be fitted over it, if 
required. Also, the boss is drilled from its lower end and 
tapped to receive the central stud, or set bolt, that pulls the 
plate down on to the pedestal. 

With this type of air spring, frequencies of as low as 40 
c/min can be obtained, because it is relatively easy to regulate 
the shape of the load deflection curve by employing pedestals 
of different forms. Another advantage of this type of air 
spring is that it can generally be used with a surge tank of 
relatively small volume. For this reason, the single-convolu- 
tion type spring installation is more compact than that of the 
double-convolution type. It is this feature, as well as the 
low frequencies and relatively large deflections obtainable, 
that makes the single-convolution type spring particularly 
attractive for private cars and light commercial 
vehicles. 


Relative merits 

So far as performance is concerned, the relative merits of 
the two types of spring are shown in the accompanying 
illustrations comparing the characteristic curves for a single- 
and a double-convolution type spring, both designed for 
application to the same vehicle. From these curves, it can 
be seen that the variation in frequency, as between the laden 
and unladen conditions, is greater for the single-convolution 
type than for the double-convolution type. The figures are: 
103—75 c/min for the single-convolution and 80—75 c/min 
for the double-convolution types. However, from the shape 
of the curves, it can be seen that, with the single-convolution 
type, the rate of build-up of load reaction as the spring 
approaches the bump condition is higher than with the 
double-convolution type spring, and that as the spring 
approaches the rebound condition, the rate of fall-off of 
pressure also is greater. This means that with the single- 


convolution type spring, impact loading on the chassis is 


Above: Double- and single-convolu- 
tion type springs designed for a 
ymmon application. The height of 
the single-convolution type spring 

approximately half that of the 
ther spring, which is on the left 


Right: Of these two sets of curves, 
that on the left shows the character- 
istics of the double-convolution type 
spring illustrated above, while that 
on the right shows those of the 
single-convolution type. Both were 
designed for the same application, 
but that on the left required a 
surge tank volume of 5,300 in*, 
while the other required only 200 in* 
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reduced, since both the frequency and force with which the 
bump and rebound stops are struck are less. 

The fact that the rate increases more rapidly at the ends 
of the stroke with the single-convolution type of spring can be 
explained mathematically as follows: 

dL 
dx 
d(PA) 
, dA 

dx dx 
, 4A. 4 dP AV 

dx dV dx 
where L is the load, x the deflection, P the air pressure in the 
spring, A the effective plan-area of the spring, and V the 
volume enclosed by the spring. 

Thus, it can be seen that under isothermal conditions, the 
rate of the spring depends on two variables. One is the rate 
of change of effective plan-area and the other is the rate of 
change of volume. As the double-convolution spring deflects, 
the rate of change in effective area is small by comparison 
with that experienced with the single-convolution type spring, 
in which the variation in area is, of course, obtained by virtue 
of the shape of the pedestal over which the bellows seats. For 
the same reason, the term dV/dx also varies more widely with 
the single convolution type of spring than with the double- 
convolution type. This is primarily due to the fact that a 
relatively small surge tank is employed with the single- 
convolution type. 

With the double-convolution type spring, the factor dA/dx, 
in the first term of the equation, could be made to have a 
greater influence at the bump end of the stroke if the end 
cheeks of the bellows were designed to come up against the 
seatings towards that end of the stroke. However, this is not 
generally considered to be desirable, because of the likelihood 
that mud and stones would be trapped between the cheeks 
and the seatings and damage the bellows. This trouble 
could, of course, be obviated by the employment of gaiters, 
but the additional cost of such an arrangement could hardly 
be justified. 

Other interesting features of the two springs, the curves of 
which are illustrated, are as follows. Although the double- 
convolution bellows gives a maximum deflection of 8 in and 
the single-convolution type designed for the same application 
gives a maximum deflection of 7} in, the overall height of the 
double-convolution type is approximately twice that of the 
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single-convolution type. This can be seen easily from the 
accompanying half-tone illustration. Another difference 
between the two is that the surge tank volumes are 5,300 in*® 
and 220 in* respectively for the double-convolution and the 
single-convolution types. That such a small surge tank is 
practicable with the latter type makes it particularly well 
suited to private cars and other applications where the space 
available is strictly limited. The reason why the tank can be 
made so small is that P(dA/dx) is by far the more important 
of the two terms in the expression for the rate of the single- 
convolution type. An accompanying pair of curves shows 
how frequency varies with surge tank volume for these two 
springs, which were designed for a load of 4,480 Ib. 

In general, single-convolution type springs have to be 
operated at higher pressures than the double-convolution 
type. This is because the air pressure in the spring must be 
sufficient to force the diaphragm down evenly on to the 
flanks of the pedestal as the suspension moves up to full 
bump. If this pressure is not high enough, the diaphragm 





T Two curves showing the relationship 
between natural frequency and surge 
tank volume for the units illustrated 
on the previous page. That on the 
left is for the double-convolution 
type spring, while the other is for 
the single-convolution type. Both 
were tested under a load of 4,480 Ib 


is liable to wrinkle as it seats round the pedestal. This 
causes heat to be generated and there is consequently a 
danger of rapid deterioration of the rubber. On cars, the 
lowest practicable pressure is approximately 40 Ilb/in*, while 
for public service vehicles, the minimum pressure would be 
less according to the diameter of the outer bead. With this 
type of spring, the maximum practicable ratio of laden to 
unladen weight is approximately 4:1. 


References 


1. J. H. Satnssury: “Air Suspension for Road Vehicles’, Paper 
Inst. Mech.E. March, 1958. 


2. “Pneumatic Suspension Springs’, Automobile Engineer 
March, 1955. 
3. “Air Suspension on the Continent’, Automobile Engineer 


December, 1957, and January, 1958. 

4. P. JOHANNSEN: “Der Luftfederbalg, cin Lastregelbares 
Federelement”, ATZ. September, 1957. 

5. G. A. GAEBLER: ““Luft-und Gasfedern’’, ETR. September, 1956. 





ACCIDENT 


7 HEN the term accident casualties is mentioned, the 
general public seem frequently to assume that it refers 
only to pedestrians who have been struck by cars. However, 
an impact, even with the car travelling at 25 m.p.h., can 
cause an occupant to strike the interior of the vehicle with 
the same force as a pedestrian being struck by a car at the 
same speed. The fact of the matter is, that it is not just high 
speed that kills: any speed can kill. 

The University of California has recently produced a 
film that summarizes seven years of research and experiment 
on automobile collisions. Throughout all these years, the 
science of impact has been under close scrutiny at the 
University, and their film points out some new and hitherto 
unknown facts. Stop-action, high-speed photography is 
used to provide a clear insight into the injury-producing 
agencies associated with collision. Two new cars, one of 
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unitary and the other of conventional frame construction 
are specially instrumented to record engineering and medical 
data during impact. High-speed cameras record in very 
slow motion, from several angies within and outside the cars, 
the severe crushing and extreme collapsing of these car 
structures. ‘The effect on life-like anthropometric dummy 
occupants of these vehicles is shown. Engineering and 
medical post-collision analyses are described, together 
with some of the more general findings resulting from these 
experiments. One form of car occupant protection discussed 
is seat belts. This 16mm film, which runs for 12 min, is 
not only an educational aid for anyone who drives, but also 
is of interest to designers. Further information concerning 
it can be obtained from The Education Film Sales Depart- 
ment, University Extension, University of California, 
Los Angeles 24, California, United States of America. 





MULTI-FUEL ENGINES 


Os page 53 of the February 1958 issue of Automobile 
Engineer, some brief notes were published concerning 
the Mercedes-Benz multi-fuel engines. It was stated that, 
“Among the kinds of fuel usually employed are: normal 
petrols, super petrols, military grades of fuel, and petrol- 
benzol mixtures; these fuels cannot, however, be used for 
starting.” This statement requires clarification. Although 
difficulty has been experienced in the past with the starting 
of multi-fuel engines when operating on highly aromatic 
(45-55 per cent) fuels, this difficulty has now been completely 
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eliminated by the use of glow plugs of a special design. 

It should also be emphasized that normal petrol, super 
petrol, and the various military grades of fuel do not, of 
course, fall under the classification of highly aromatic fuels. 
Consequently, there has never been any difficulty when 
starting multi-fuel engines with them, nor has there been any 
restriction with regard to their use with these engines. 
Further details can be found in a Paper on the Mercedes-Benz 
multi-fuel engines, by Dipl. Ing. Heinz Hoffmann, which 
was published in the October 1957 issue of MTZ. 
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ALUMINIUM 


ALLOY BEARINGS 


History of the Development of Reticular Aluminium-Tin Steel Backed Plain Bearings 


s| 
Foe some years, aluminium alloys have been used for 
crankshaft and big end bearings. In England considerable 
experience has been gained in the use of bearings of 
aluminium alloyed with 5-7 per cent tin, without steel 
backings, in diesel and petrol engines. These alloys, which 
were introduced in about 1936, initially showed great 
promise in that their frictional and wear characteristics 
appeared to be considerably better than those obtained with 
any previously used aluminium alloys. Indeed, in some 
cases they were used on soft shafts, seemingly without 
trouble. They were adopted by one or two important 
manufacturers of diesel engines who used them fairly 
extensively. Gradually, however, troubles began to 
develop. Occasionally there were seizures of a very serious 
nature, resulting in considerable damage to the engine. 
Experience also showed that the yield strength of these alloys 
was insufficient to enable bearings to maintain an adequate 
interference fit in main bearing housings and connecting 
rods. There were cases of dowel holes gradually being 
elongated until location of the bearing was lost to such a 
degree that oil feed holes were throttled. One manufacturer, 
who had used these bearings extensively, had to replace all 
of them with a different type. 

Extensive experience showed that this aluminium alloy 
containing 5-7 per cent tin was not satisfactory as a com- 
promise between the two opposing requirements. These 
requirements are: low wear characteristics, which call for 
additions of tin or other low melting point metal; and higher 
strength, which can only be achieved by reducing the tin 
ontent. It became clear that one solution might well be 
along the lines of a considerable increase of tin content, to 
mprove the anti-scuffing characteristics, and the bonding of 
this high tin alloy to a steel backing to increase the strength 
of the bearing. 

A great deal of work has been done in the United States 
with steel backed aluminium alloy bearings, and these have 
yeen used extensively for many years by one very large firm 
of diesel engine manufacturers. The alloy employed contains 
6 per cent tin; however, success has only been achieved at 
the expense of hardening the crankshafts and by the main- 
tenance of unusually rigid discipline with regard to limits, 
finish, cleanliness of the engine, etc. Even with such an 
approach, many diesel engine manufacturers have been 
unable to obtain satisfactory results in the use of alloys of 
this nature. One manufacturer in the United States has 
produced steel backed bearings lined with an aluminium 
alloy containing a small percentage of cadmium. However, 
this alloy is not wholly satisfactory as a bearing surface, so 
it is generally given an electro-deposited lead-tin overlay. 
In these circumstances, the aluminium alloy is not the 
bearing surface, but merely an interlayer. 

So far as the history of aluminium bearings in other parts of 
the world is concerned, the trends already outlined were also 
experienced by more or less independent operators in England 
and in Germany, as well as in the United States of America. 
E. W. Hives and F. Llewellyn-Smith in the S.A.£. Journal 
of December 1940 stated that Rolls-Royce car and aircraft 
engine big end bearings were of aluminium-based - alloys 
containing 5-7 per cent tin, but lead-bronze was employed 
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in the Rolls-Royce Merlin engines; the use of aluminium 
alloyed with 5-7 per cent tin for bearings was substantially 
limited to a car engine. The Rolls-Royce patent No. 426211, 
dated the 29th March, 1935, included a range of tin content 
from 8-19 per cent, but it is known that as-cast alloys 
containing over 10 per cent of tin are weak because the 
aluminium phase is discontinuous. Moreover, owing to the 
very rapid formation of brittle aluminium-iron compounds, 
the casting of the aluminium-tin alloy on to steel is not 
suitable for the manufacture of these bearings. 

In the United States, Hunsicker, of the Aluminium 
Company of America, said that it was evident from extensive 
research that 20-30 per cent of tin was desirable in the 
aluminium, in order to obtain adequate anti-scuffing pro- 
perties with cast alloys, but that the mechanical requirements 
of most bearings placed an upper limit of about 10 per cent 
on the tin content of such alloys. As a result of the research, 
a series of well known alloys of high fatigue strength was 
developed, but these alloys were highly sensitive to dirt 
in the oil. The report on this work, entitled “Aluminium 
Alloy Bearings—Metallurgy, Design and Service Character- 
istics’, was published in the Journal of the American Society 
of Metals, 1949. 

From 1932 to 1943, development work with various tin- 
free or low-tin content aluminium-based alloys was carried 
out in Germany by the Karl Schmidt Company. In a report 
by Dr. Ing. Carl Englisch, experience similar to that of 
Hunsicker is described. Bench tests gave satisfactory and 
encouraging results, but road tests sooner or later showed 
failure by gross scuffing and seizure. These tests also 
indicated that these bearings were excessively sensitive to 
external influences and that their successful use, in any case, 
would depend on a high standard of lubrication. This 
report is available as one of the Document Reprints of the 
Air Documents Division of Headquarters of Air Materiel 
Command, Wright Field, Dayton, Ohio. The reference 
number is MX1191 U.S. Army Air Force Card Index 
German Technology ADRC). 


Steel backed, high 
bearings 


tin content, aluminium alloy 


It can be seen that two problems had to be solved before 
the full advantages of aluminium-tin alloys could be obtained. 
The first was the production of a high-tin aluminium alloy 
in which, to get maximum strength, the aluminium phase 
was continuous. Secondly, it was necessary to bond this 
alloy to a steel backing, without forming excessive aluminium- 
iron compound. 

Of these two problems, the first was overcome as a result 
of work, sponsored by The Tin Research Institute, at the 
Fulmer Research Laboratories. The second was solved 
jointly by The Tin Research Institute and The Glacier 
Metal Co. Ltd.; this was done some three years ago. During 
1956, Glacier developed from a pilot plant a small production 
plant for making composite aluminium-tin-on-steel strip. 
This plant has been operating continuously for the last 
eighteen months. It is capable of making bi-metallic strip 
up to 0-lin thick, that is, a thickness adequate for the 
bearings of most engines developing up to about 200b.h.p. A 
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TABLE I CHARACTERISTICS OF VARIOUS BEARING MATERIALS 
Running conditions 
Material Hydrodynamic Boundary Break-down Environment Remarks 
1. Strength to with- 1. Surface wettable 1. Surface to have a . Bearing metal con- 
stand load. The by oil low melting point stituents must not 
ratio of fatigue hase be prone to grain 
strength relative to 2.Chemical affinity 2. The low melting boundary penetra- 
tin-base white for molecular layer point phase not to tion in steel at their 
5 metal, 0-015 in to of oily radical con- work-harden and melting points 
i 0-020 in thick, is stituents to be softer than 2. Must not cause 
H shown in brackets the matrix catalytic break- 
f 2. Softness to initiate 3. Effect of 2-minute down of oil 
I and maintain oil oil supply failure 3. Must resist corro- 
i film sion 
Tin-based and lead- 1. Usefulness limited 1. Good 1.The whole alloy 1. Good The main defect of white 
based white metals unless bonded in a has a low melting metal is its inadequate 
very thin layer to 2. Tin-base white int 2. Good strength for many modern 
steel metal fair; lead- 2. The matrix has a applications 
Unity) base white metal lower melting 3. Tin-base white 
good point and is softer metal good; 
2. Very good than the discon- Lead-base white 
tinuous phases metal fair 
3. Surface wipes and 
lining runs 
Copper-lead 1. Good when 1. Good 1. Good 1. Poor Copper-lead is a good 
bonded to steel bearing material, by and 
(1:7 for copper- 2. Fair 2. Good 2. Poor large, but it is a little too 
lead 70/30 hard for use universally 
2. Poor to fair accord- 3. Very high surface 3. Poor with soft crankshafts, and 
ing to lead content temperatures is susceptible to failure in 
develop certain environments, 
for example, severe edge 
loading 
Copper-lead with 1. Good when 1. Good 1. The whole of the 1.Good so long as_ If there is cavitation in 
overlay of lead-based bonded to steel surface alloy has a overlay lasts the oil film, overlays 
alloy (1:5 to 2-0, 2. Good low melting point 2. Ditto occasionally wear or 
depending on thin 2. The matrix has a 3. Good in the pre- fatigue and leave a bare 
ness of overlay lower melting point sence of corrosion copper-lead surface with 
2. Good and is softer than inhibitors, such as poor accommodation in 
the discontinuous tin or indium, in many environments 
phases the lead 
3. Overlay wipes 
Aluminium-silicon 1. Good 1. Good 1. Poor 1. Good Aluminium-silicon is a 
20to 30-)* good bearing material, 
2. Good 2. Poor 2. Good except for its deficiencies 
2. Fair in properties required for 
3. Is likely to seize 3. Good break-down conditions of 
operation. It is usually 
rovided with a tin- or 
ead-based overlay 
Aluminium 6-9 per 1. Good when 1. Good 1. Fair; the amount 1. Good The aluminium 6-9 per 
cent tin bonded to steel of the low melting cent tin alloys are reason- 
(20 to 3-0 +)* 2. Good point phase is 2. Good ably good, but the con- 
marginal ditions of assembly and 
2. Fair 3. Good the standard of machining 
2. Fair of both the journal and 
bearing surfaces have to 
3. Is likely to seize be very good in order to 
; overcome the defect of 
1 inadequate low melting 
point phase. For this 
reason they are probably 
unsuitable for large engines 
Aluminium 20 per 1. Good when 1. Good 1. Good 1. Good Reticular aluminium 20 
; cent tin, reticular bonded to steel per cent tin can operate 
structure (2-0 to 2:5 +)* 2. Good 2. Good 2. Good at much higher loads than 
white metal on a soft shaft, 
2. Good 3. Moderate surface 3. Good without the degree of 
temperatures but journal wear that is experi- 
no seizure or enced when copper-lead 
serious change in is used. Reticular alu- 
dimension minium 20 per cent tin 
also operates at surface 
temperatures that would 
i cause white metal bearings 
4 to wipe, or would remove 
the overlay of plated 
copper-lead bearings 














*The upper limits of fatigue strength of the three aluminium alloys referred to have not yet been established. The figures relate to values obtained to date 
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TABLE Il. COMPARATIVE FATIGUE STRENGTH AND WEAR DATA OF VARIOUS BEARING MATERIALS 





Aspect 


| 
Reticular aluminium-tin on steel 


Other current bearing materials 





Fatigue: 

Reference conditions: 

Average surface temperature 
100 deg C 

Shaft slope approximately 

0-15 per cent 

Peak load 3,000 Ib/in* 

Lining thickness 0-015-0-020 in 


Maximum lining thickness 0-007 in 


| Permissible stress at 100 deg C is 4,600 Ib/in* 
on projected area. The effect of rise of tem- 
perature is low compared with its effect on 

| white metal. At 150 deg C the fatigue strength 
is at least 3,500 Ib/in* 


Reduction of the thickness of the lining 
increases fatigue strength, but not so sharply 
as with low melting point alloys. At 0-007 in 
thick, the fatigue strength is over 5,000 Ib/in? 


White metal: Permissible stress 2,000 Ib/in* 
at 100 deg C, falling to about 1,500 Ib/in* 
at 150 deg C 

70/30 copper-lead: 3,500 Ib/in* falling to 
about 3,000 Ib /in* at 150 deg C 


Reduction of thickness of lining to 0-007 in 
increases fatigue strength of white metal to 
about 2,400 Ib/in*; at 0-004 in, the fatigue 
strength is about 3,000 Ib/in* 





have not yet been assessed 


| under reference conditions. 


Thinner linings | Fatigue strength of 70/30 copper-lead is 
also increased by reduction of thickness and 
is about 4,000 lb/in* at 0-007 in. Thinner 


linings have not been assessed 





Wear: 

The data are in terms of journal 
wear, expressed relative to opera- 
tion with tin-base white metal 


| on white metal* 


1‘6 times that experienced on shaft running 





Material compatibility : 
Resistance to seizure or inter- 
penetration with journal material 
if oil supply fails 





Aluminium will not penetrate intercrystalline 
boundaries of steel because its melting point, 
660 deg C, is less than the critical change 
temperature, of 768 deg C, for steel 
tin content, 20 per cent, of reticular aluminium- 
tin alleviates the conditions where local surface 
damage is initiated in the event of oil failure 


70/30 copper-lead: 2:3 times that obtained 
with white metal 

Copper-lead, with 90 per cent lead and 
10 per cent tin overlay not less than 0-001 in 
thick: 0-9 times that with white metal 
Aluminium-6 per cent tin-l per cent 
copper-1 per cent nickel: 2:2 times that 
with white metal 





Copper, at its melting point of 1,083 deg C, 
penetrates the intercrystalline boundaries of 
steel in fractions of a second. This can cause 
crankshaft failure 

The lead in copper-lead alleviates the 
conditions at local surface damage areas, but 
cannot in the long run prevent copper 
penetration; nor can a lead-tin overlay do so 


The high 








* These figures are based on tests in motor vehicles with shafts of hardness averaging about 200 B.H.N 
that the wear that takes place in the first 300 miles accounts for more than half the total wear in 3,000 miles 


In more than 100 engine tests, it has been shown 
This is because the detritus produced in the 


engine and permitted to come down from the combustion chambers past the piston rings in the first 300 miles is very much larger in size than thereafter, 
when the controlling surfaces have been run in. With soft shafts, typical wear figures in long stroke engines are in the order of 0-0005 in after 1,000 miles; 


0-0008 in after 11,000 miles and 0-0012 in after 33,000 miles 


In engines where the bore: stroke ratio approaches or exceeds unity, the wear rates are very 
much less than those quoted, and are in the order of 0-0001 in per 10,000 mules after the first 1,000 miles 


With hardened shafts, the rates of wear are almost 


negligible, except in the most severe environments, such as with earthmoving equipment without adequate control of dust entry to the engine 


major production plant, having a capacity to make bi-metallic 
strip up to 0-2 in thick is in operation, so material is also 
available for the manufacture of bearings for large diesel 
engines designed for a wide range of different applications. 


Conditions of operation 


The conditions of operation of journals in lubricated 
bearings may be classified as follows: 
Hydrodynamic—where oil is available at the entry to 
the converging region of the clearance space 
Hydrostatic—where oil is supplied at pressures exceeding 
the specific load on the bearing in the appropriate region 
Boundary—where the journal and bearing metal surfaces 
are separated by very thin films of oil, which are attached 
chemically to the journal and/or bearing metal or oxide 
surfaces. 
Break-down—where the 
surfaces are in contact. 
As regards hydrodynamic and hydrostatic conditions, the 
only property required of the bearing metal is strength to 
withstand the applied loads. That is, once the hydrodynamic 
film between the journal and the bearing is established, the 
surface properties of the journal and bearing metals are 
immaterial. Softness of the metal, however, aids the forma- 
tion of hydrodynamic films, as do to a lesser extent certain 
other surface properties. 
It is with regard to boundary and break-down conditions 
that the surface properties of journal and bearing metals 


journal and bearing metal 
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become of paramount importance and, as practically all 
journals and bearings have to operate at some time or other 
under these conditions, the metals must be appropriately 
chosen with regard to their compatibility in these 
circumstances. 

To operate under boundary conditions, the metal surfaces 
must be more than merely: wetted by the lubricant: at least 
one of the surfaces must bond chemically to oily radical 
constituents in the lubricant, to form a molecular layer; 
moreover, should the layer be damaged as a result of metal- 
to-metal contact, it must be capable of being healed auto- 
matically. On evidence at present available, bearing alloys 
with a high free energy of oxide formation are more likely 
to be better in this respect than those that have a low free 
energy of oxide formation. Since the journal is usually of 
steel, the requisite properties must generally be inherent in 
the bearing alloy. 

Operation under break-down conditions is essentially of 
very short duration and inevitably modifies at least one of 
the sliding surfaces. The modification to one of the surfaces 
during breakdown conditions must be such as rapidly to 
alter the conditions so as to prevent significant damage to 
either of the two surfaces involved. Bowden has shown that 
when two metals are in sliding contact, the temperature 
reached is the melting point of the phase having the lowest 
melting point, and if this is substantially lower in one of the 
surfaces than in the other, the effect for short periods is 
immediately to relieve high local specific loads and to 
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prevent gross damage. Since the temperatures of sliding 
contact are so high, the metal constituents of the bearing alloy 
should not be prone to penetration of the journal material. 
Bowden has also demonstrated that in the case of a multi- 
phase material where one of the phases is fairly soft and has 
a relatively low melting point, the coefficient of friction is low 
and the effect in metal-to-metal sliding contact is to inhibit 
the occurrence of further damage. Hence, two-phase 
materials, in which one of the phases is soft and of low 
melting point, are advantageous as bearing surfaces. 


Comparison with other bearing alloys 

Since no material yet discovered is perfect in all respects, 
a compromise is unavoidable. Reticular aluminium-tin on a 
steel backing has a high fatigue strength and has relatively 
good anti-scuffing properties, as compared with other known 
bearing metals of high fatigue strength. 

The conventional white metal bearing alloys are not 
strong enough to meet many present-day requirements, and 
the most commonly used alternative is copper-lead. This is 
a two-phase material, but has a number of disadvantages. 
First, the copper phase has a high melting point and is 
rather hard. This leads to a high rate of journal wear, unless 
the journals are hardened. Unfortunately, the hardening 
process is usually expensive. Secondly, copper penetrates 
steel very rapidly and can cause shaft embrittlement, and 
there is a possibility of shaft breakage if any substantial or 
prolonged metal-to-metal contact occurs. The third defect 
is that, with certain modern oils, copper-lead is susceptible 
to corrosion, especially in engines where high sulphur 


PLASTI(¢ 


OAMOPRENE is the trade name of a plastics foam 

made from the polyurethane group of resins. It is 
similar in appearance to fine foam rubber, but is one of 
the lightest materials available. Since it is resistant to 
chemical action with the materials with which it is likely to 
be brought into contact, it is said to last almost indefinitely. 

Because of these properties, the material is well suited for 
use in upholstery of all kinds. However, its light weight 
makes it particularly suitable for use as a vehicle trim material. 
It is available in sheet form, which can be cut easily to 
produce padding for components such as arm-rests and 
cushions. Alternatively, it can be supplied ready made up to 
a specific design. 

The material can be produced in profiled form. Cavities 
formed on its under-side reduce the weight and consequently, 
cost; the shape of these cavities is designed to give the 
required degree of softness and comfort. It is claimed that 
Foamoprene has a greater rigidity than foam rubber, and 
thus the support it offers is improved, while at the same time 
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content fuels are used. Copper also acts as a catalyst in the 
break-down of certain constituents of modern high-duty oils. 

Table I summarizes the relative merits of conventional 
bearing alloys or composites, and some aluminium alloys, 
including reticular aluminium-20 per cent tin. Table II 
gives the comparative fatigue strength and wear data of the 
various materials. 

The use of three-layer bearings, in their necessarily 
prefinished condition, for mass produced small diesel engines 
is a practice that is now well within the compass of modern 
technology. For large diesel engines, this still represents 
serious difficulties when the number of engines of a particular 
type produced is small. Aluminium-tin bearings, on the 
other hand, are capable of being bored in position in the 
engine, and this practice enables the necessary degree of 
accuracy on assembly to be more easily obtained. Plants 
now being built will enable bearings of aluminium-tin on 
steel to be produced at lower cost than the three-layer 
bearings. This reduction in cost is possible because of the 
lower cost of the alloys used, the elimination of overlay 
plating, and the speedy and controllable nature of the process 
used in the production of aluminium-tin bearings. 

Although bearings of reticular aluminium, alloyed with 
20 per cent tin, and steel backed, are relatively new, they have 
been applied successfully as original equipment to a wide 
variety of engines produced in both small and large quantities. 
Thus, the experimental results have been confirmed by the 
fact that hundreds of thousands of engine bearings made by 
The Glacier Metal Company Ltd. are operating satisfactorily 
in service not only in Great Britain but also abroad. 


S FOAM 


the cushion is not noticeably harder than those made of 
rubber. 

Reversible cushions made of profiled Foamoprene have 
recently been introduced. They can be produced in shapes 
and sizes to meet any requirements. It is claimed that they 
are the least expensive form of foam cushioning available. 
A cushion measuring 18in square by 4in deep weighs 
only 20 oz; it is stated that this extreme lightness of weight 
in no way affects the ability of the material to stand up to 
hard wear. Foamoprene can be used for applications other 
than upholstery: it has thermal insulation properties and also 
can be used for soundproofing. 

It is available in the natural white colour, or in pink, 
green, yellow, blue, grey or brown. These colours are 
water-fast. It can be produced in thicknesses ranging from 
* in to 1 ft, and in widths up to 3ft. Normally, it is 
supplied in lengths of 18 ft, although this can be exceeded 
in special cases. Its specific gravity ranges between 0-028 
and 0-055, according to whether it is supplied in the Super- 
Light, Light, Medium or Heavy densities. 

The material is unaffected by water, air, petrol, grease, 
detergents, and disinfectants. It will also resist weak acids 
and alkalis, and most solvents. Dry heat over long periods 
does not affect it, and the material can be boiled and subjected 
to steam for shorter periods. It does not support bacterial 
growth. 

Foamoprene can be cut with scissors, knife or band knife. 
It can be punched, drilled, stitched, stapled or stamped, and 
can be buffed to almost any shape. For finishing, it can be 
screen printed, sprayed, electrostatically flocked or heat 
embossed. The material can also be rendered flame-proof 
and can be produced in specially heat-resistant form. In 
addition, it can be combined with other materials, and can 
be supplied with an adhesive coating on one or both faces. 
Further details can be obtained from the manufacturers, 
who are Kay Brothers Plastics, of Marple, Stockport. 
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Car Aerodynamics 


A Review of Current Knowledge, and an Introduction to the Research Work Carried Out 


Part I: 


at Auckland University, School of Engineering 


E. Linp WaLKerR, M.A.. 


% 
ven as early as 1899, when Camille Jenatzy in his slim, 
streamlined, electric car raised the World Land Speed Record 
to 65-79 m.p.h., there was already in existence a record of 
wind tunnel tests on a model railway train, although at that 
date there does not appear to have been any aerodynamic 
work specifically applied to the motor car. In 1910, a 
Gregoire aerodynamically-designed car appeared on the 
road, and this was followed in 1911 by Oscar Bergmann’s 
proposed design of an airship-shape car, with a smooth 
undersurface and enclosed wheels. The all-enclosed, 
beetle-backed form of saloon appears to have been generally 
accepted by about 1913. Since then, there has probably 
been little further progress in the reduction of the resistance 
of the car body, though better understanding of the whole 
problem has led to detail refinements that have reduced 
considerably the parasite losses. 

Since 1899, many works recording aerodynamic investiga- 
tions on motor cars and other land vehicles have been 
published. However, it is regrettable that over these years 
there may have been an even greater number of works that 
were never published. In particular, these unpublished 
works probably include tests on models of speed record 
contenders. Early investigators treated the problem as if it 
concerned purely one-dimensional resistance, as is exempli- 
fied by Zeder'. The airflow pattern shown in Fig. 1 demon- 
strates the invalidity of this assumption. In this illustration, 
the streamlines are seen to flow over the centre of the car, 
down to ground level, outwards and then upwards, to curl 
in the form of trailing vortices; there are even some signs of a 
lateral component over the roof of the car. Large lateral 
components in the flow were also characteristic of the model 
tested in the wind tunnel at the Auckland University; in 
this case, exploration was made with wool tufts, which showed 
a large component of flow outwards from an area close to the 
longitudinal centre-line, above the nose, and a corresponding 
large inflow beneath the tail. 

Imaginative streamlined cars have been created at inter- 


Fig. 1. The airflow pattern is 
indicated by the dust in the air 
passing over this car. A single 
stream, passing over the roof of 
the vehicle, sweeps down to the 
level of the road and then 
divides by curling outwards. 
This division of the stream forms 
a series of trailing vortices, the 
distance between the centres of 
which is equal to the full width 
of the body of the vehicle 
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vals, but have not attained popularity. Possibly the design 
of many of these machines has not been supported by ade- 
quate wind tunnel investigation. Further, it seems likely 
that important practical design features have been subordin- 
ated to aerodynamic considerations, resulting in an un- 
balanced overall design. 

In 1928, Sir Malcolm Campbell’s Bluebird appeared 
fitted with a stabilizing fin. This is an early example of 
thought on the influence of aerodynamic factors upon the 
directional stability of the car. Two years later, Irving? 
prescribed the basic requirement for aerodynamic directional 
stability as being the location of the centre of pressure a 
short distance aft of the centre of gravity. On the Golden 
Arrow, which was reported to handle well, this distance was 
less than 2 inches. 

In 1933, Railton® directed attention towards the probability 
that aerodynamic factors contribute to the directional 
instability of some touring cars. At the same time, he 
described the regular technique for the construction of a 
streamlined body around a given mechanism. Four years 
after, Heald‘ went on to make a general investigation of the 
lateral forces due to side winds, and of the size of stabilizing 
fin or fins required for a typical saloon car—he actually fitted 
triple fins in order to reduce their individual size. Heald 
made records of the lifting forces on his models, although 
he did not attribute any practical significance to these forces. 
Investigations into the relative merits of different arrange- 
ments for simulating the road beneath a model in the wind 
tunnel were also produced at about this time. 

The bulk of useful literature now available originates 
from the Motor Vehicle Research Institute of the Technical 
University at Stuttgart. Launched by government finance 
in about 1935, the Institute is still in operation; its Aero- 
dynamics Section maintains, in addition to small tunnels, 
one wind tunnel large enough to accommodate a full scale 
car. The classic exploration of the whole subject of aero- 
dynamic experimental technique by Schmid’ was the first 
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Fig. 2. This illustrates the relationship between the three main components of the total resistance which vary as the square of the velocity 


of their major works to be published. The twenty years 
since then have seen the appearance of a series of works 
treating in detail various aspects of automobile aerodynamics. 
Koenig-Fachsenfeldt® has drawn freely upon all these works 
in the composition of his book. 

From France, in 1947, came Romani’s careful investiga- 
tion’ into the effect of scale in wind tunnel tests of motor cars. 
He confirmed the general observation that the resistance 
coefficient is independent of the scale, or Reynolds Number, 
but his tests showed that the two normal forces and their 
attendant moments vary considerably with scale; this is 
puzzling, as the constancy of resistance has been so uni- 
versally observed that it is difficult to accept the idea of a 
general change of flow pattern with scale. In this connection, 
the investigation of the effects of degrees of undersurface 
roughness carried out at the Auckland University, at Ardmore, 
New Zealand, might be regarded as a clue: it was found 
that the roughness in that area could produce quite large 
changes in lift and pitching moment for only moderate 
changes in resistance. Perhaps of more practical importance 
is Romani’s emphasis of the significance of induced drag, 
from which it can be concluded that a body generating high 
lift can never have a very low resistance coefficient. This is 
because the resultant of the lift forces is not vertical, but is 
inclined backwards and therefore has a rearward component, 
termed the induced drag, which represents work done in 
lifting. 

It is difficult to determine when interest was first shown 
in the lift and pitching moment components. Lift figures 
exist for the Golden Arrow; then, in 1938, record-breaking 
machines exhibited control difficulties that were attfibuted to 
front end lifting and, from that time, the published results 
of tests carried out at Stuttgart have generally included 
information on lift and pitching moments. It is also from 
Stuttgart that the bulk of the useful information now available 
concerning the directional effects of the side winds has come. 
Presentation of the results in terms of the six components 
of aerodynamic force, that is, forces resolved along three 
mutually perpendicular axes and the three corresponding 
moments, greatly extends the utility of the tests, since it 
then becomes possible to convert to other axes or origins, 
for application to a particular case. 

Pressure plotting over the outside of the car, or model has 
been carried out from time to time. The information thus 
obtained is valuable for use when selecting locations for 
entries or exits for ventilation and cooling air. The current 
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fashion of flush ventilation entries at the base of the wind- 
screen is an example of useful application of pressure distri- 
bution knowledge. 


The resistance of a car 
Usefulness of streamlining can only be gauged in terms of 

the resistance of the car. The total resistance can be con- 

sidered as the sum of four separate constituents: 

1. Total aerodynamic drag, which can be estimated from 
wind tunnel measurements; this force varies with the 
square of the air speed. 

2. Frictional or rolling resistance of the tyres, subdivided 
into basic resistance, which depends primarily on the load 
supported, and additional resistance, which is a dynamic 
loss varying with the square of the speed. At extremely 
high speeds it may become necessary to introduce a 
further factor, varying with a higher power of the speed, 
owing to vibratory energy in the tyre carcass. 

3. Dynamometer loss at the wheels, which impart rotational 
energy to the air around them. This action is similar to 
that of the impeller of a centrifugal supercharger, the 
dissipated torque being proportional to the square of the 
peripheral velocity—in this case, the road speed. 

4. Transmission loss, which is primarily due to the wheel 
bearings, and can be represented by a constant torque. 
It may also include gearing losses, which vary with engine 
power. The total should nevertheless remain relatively 
small. 


These four constituents of resistance include three that vary 
with the square of the velocity, and thus are inseparable in 
a total measurement. The third and fourth items are often 
neglected, although in fact, at high speed, the dynamometer 
loss certainly becomes considerable. The inter-relationship 
of these factors is shown in Fig. 2. It can be seen that the 
induced drag is a function of the lift, which in turn decreases 
the load carried by the tyres and correspondingly the basic 
part of the rolling resistance. Estimates of the various 
contributory factors remain rather uncertain, so that ab initio 
estimates of the maximum speed of a particular vehicle are 
liable to have quite large aggregate errors. 

A representative performance chart for a saloon car has 
been constructed in Fig. 3. Over the normal cruising range, 
which is well below maximum speed, the car has an ample 
reserve of power available for acceleration. Reduction of 
resistance cannot give any significant improvement in 
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performance over this range, although it will reduce the 
power required to maintain constant cruising speed. By 
careful streamlining, the total resistance over the cruising 
range might be reduced by as much as 30 per cent, with a 
corresponding reduction in the rate of fuel consumption at 
constant speed, provided that the transmission system is 
suitably matched to the requirements of the streamlined 
vehicle. With the original fixed gear ratios, the streamlined 
car might show no significant improvement in economy, 
because of the steady decrease of engine efficiency with 
decreased power at constant speed. Improved economy is 
obtained by operating the engine at a lower speed, at which 
the required power represents a greater fraction of the 
maximum available. 


Test technique 


Motor vehicles have their own peculiar difficulties with 
regard to the making of fundamental measurements. From 
a road test the value for the total resistance over a range of 
speeds can be obtained. However, subdivision of this value 
into the four basic constituents is more difficult, and may be 
impossible unless the sum obtained from estimates based 
on wind tunnel, tyre rolling and transmission rig tests comes 
very close to the measured total. Actual performance 
obtained is dependent on both resistance and available power. 
The power available may differ greatly from that measured 
with the engine on the test bed, owing to the different state 
of engine-driven accessories, the transmission losses and the 
combination of different working conditions, in particular 
under-bonnet air intake temperature. This whole group of 
uncertainties can be eliminated by the use of a chassis 
dynamometer. 

The full-scale road investigation of aerodynamic factors is 
difficult. Induced drag can be measured. The remaining 
aerodynamic resistance might be determined by a pitot 
traverse of the wake behind the car, but this would be ex- 
tremely laborious. There seems to be no practicable method 
of determining the side force; one reason for this is the 
virtual impossibility of operating a car on the road for any 
appreciable period at a known value of drift angle. Several 
methods can be used for the measurement of the lift, but 
they do not yet appear to have been employed on road 
tests. The aerodynamic moments certainly appear to be 
beyond reach at the present stage. Streamline flow pattern 
can be observed satisfactorily by several different methods, 
the pressure distributions over the surface can be recorded, 
and the internal flows measured and their losses evaluated. 

A wind tunnel can be employed for the direct measurement 
of all six components of aerodynamic force, but there are 
problems in simulating the road passing beneath the car, 
and this could lead to errors in the final values obtained. If 
the model dimensions are such that it occupies more than 
5-10 per cent of the cross sectional area of the working 
section of the tunnel, blockage by the model and its attendant 
fittings may modify the air flow pattern in the tunnel. 
This means that, to test a full-size car, a tunnel with a 
working section of about 20 ft diameter is required. In a 
smaller tunnel, a scale model must be used, or the effect 
of changes to a part only of the full-scale vehicle may be 
investigated. The cost of carrying out tunnel tests on a full- 
scale car is great; on the other hand, it is extremely difficult 
to represent detail features satisfactorily on a small-scale 
model. The value of small-scale model testing lies in the 
relative ease with which information can be obtained on 
which a design can be consolidated or a modification evaluated. 

Defiections of the suspension may cause some variation of 
incidence, or angle of attack in the pitch, or @, direction, 
but in the light of present knowledge, this appears to be so 
small that it may justifiably be ignored. Wind blowing from 
the side is, however, a common condition, so interest extends 
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over a considerable range of values of the drift angle, +, 
measured between resultant wind and the axis of the car. 
Fig. 4 shows that quite large values of + may be experienced 
under extreme conditions, but that s=10 deg is probably a 
representative working value. 

Since road vehicles move in a direction practically along 
their own major axes, it is apparent that the resistance must 
also be effective along this line, and it can be conveniently 
so recorded. The normal components, lift and side force, 
are measured perpendicular to the major axis of the car. 
Fig. 5 shows the axes of reference used for presentation of 
reports on the series of tests that have been conducted at 
the Auckland University, Ardmore, and to which the other 
data in this work has been converted—at present there 
appears to be no universally accepted convention for these 
measurements. The origin of the system is usually the 
centroid of the wheelbase, at wheel centre height, although, 
for the tests conducted at Armore, a greater height was used. 

This notation is consistent with the right-hand rule, each 
moment tending to increase in the magnitude of the relevant 
force vector; although in the particular cases of the drift 
angle + and the side force S, the signs are opposite. A 
balance designed for measurement of the force components 
on a motor car in a wind tunnel would thus rotate complete 
with the model through the drift angle +. In this respect, 
if differs from a balance for aeronautical work, which is 
fixed with its longitudinal axis parallel to the airstream, 
while the model is rotated to the required angles on the 
balance. 


Representation of the road 

The model has to be mounted near the axis of the wind 
tunnel, since the flow is not uniform close to the walls. In 
normal operation, of course, a real car is in close proximity 
to the road surface, and this influences the airflow pattern. 


Fig. 3. Performance 
diagram of a typical 
saloon car, with a 
kerb weight of 25 cwt 
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Fig. 4. Below: Dia 
gram showing how the 
drift angle varies with 
the angle of approach 
of the side wind, and 
with different relative 
velocities of the side 
wind and of the car 
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Fig. 5. Above: This diagram shows the axial convention adopted 


Fig. 7. Right: The model and the fixed road mounted in the wind tunnel 


According to inviscid theory, the flow pattern is mirrored by 
a fixed boundary; or conversely, two identical models 
mounted wheels to wheels each have a flow pattern the 
same as that of a single car with a plain boundary passing 
beneath its wheels. 

Illustrated in Fig. 6 is the double model, or mirror-image, 
test rig. It can be employed in one of two forms: two 
identical, complete models can be mounted on the balance, 
and the measured forces distributed between them or, more 
commonly, one completely detailed model is mounted on the 
balance while the less detailed mirror-image is rigged beneath 
it on the tunnel wall. An objection raised to this arrangement 
is that since air is viscous, friction at the boundary formed 
at the real road surface exerts some control over air movement 
at this plane. Comparison with other test arrangements 
indicates that this error exists, but that its effect is never 
great. Of more practical significance is the considerable 
difficulty of construction and accurate mounting of a second 
model inside the tunnel. 

Installation of a short fixed road beneath the model, in the 
middle of the tunnel, Fig. 7, is a more simple expedient. 
There inevitably is a boundary layer over this fixed road 
surface, and this would not exist above the real road: the 
boundary layer is a stream of air that is slowed down by 
surface friction, and since the quantity flowing through any 
stream cannot change with distance, the thickness of the 
layer must increase as the velocity decreases. Unfortunately, 
the rate of growth may be greatly influenced by the presence 
of the car. The influence of the boundary layer of the road 
on the car might be reduced by accurate sloping downwards 
of the fixed road towards its trailing edge. Because of its 
simplicity, this rig has been widely used, and its probable 
errors carefully explored by both Heald*, in 1933, and by 
Schmid®. Convenience of operation over a range of drift 
angles for two different tunnel installations justified the 
selection of this rig for the series of tests at the School of 
Engineering at Ardmore. 

Tests in France, described by Romani’, exemplified two 
variations on the fixed road theme: 

1. A combination of the fixed road with the mirror-image 
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Fig. 6. Above: The free stream flow pattern around a pair of identical 
bodies, which are mounted one above the other, mirror-image fashion 























| 
& 





6s get nah &é ha 
Ai 
To balance 


rig, in which the road is very short, with its leading edge 
actually beneath the car. The image ensures that the 
correct flow approach pattern is obtained. Several 
positions of the road leading edge relative to the car in 
this set-up have been described by Lay’®, and some 
justification is offered for each of them, although in fact 
the different variants were primarily noteworthy for the 
similarity of the results that they yielded. Fig. 8 shows 
this rig, and indicates some of the different positions 
adopted for the leading edge of the road. 

2. A fixed road, of normal relative proportions, provided 
with boundary layer control to eliminate the slope effect. 
Fig. 9 shows some of the approaches that have been made 
to this objective. Romani actually used the porous 
surface suction system, which removes a part of the 
boundary layer at a controlled rate. The forced vortex 
boundary re-energizing system, which has been described 
by Koenig-Fachsenfeldt, would appear to be less liable to 
operating errors. Still more desirable, from the operating 
point of view, would be the employment of fixed vortex 
generators to destroy the boundary layer by mixing it 
into the main stream; this line does not appear to have 
been explored. 

An accepted standard of road simulation is by means of 
an endless, flexible belt, passing beneath the car at the correct 
relative speed, as shown in Fig. 10. This running road rig 
apparently has been known for many years, but it was the 
continuous research programme at Stuttgart that established 
its popularity. It certainly brings with it engineering 
complexity, particularly if the whole rig must be yawed 
across the tunnel to give the effect of drift angle. 

When used with care, these different arrangements for 
simulation of the road beneath the model car have all 
produced satisfactory results. That this should be so can 
easily be understood from a study of Fig. 21, which will be 
seen in Part II of this article, to be published in the July, 
1958, issue of Automobile Engineer; this illustration will show 
that with normal ground clearance, the road surface effect 
makes only a small contribution to the total forces acting on 
the car. According to Heald, a single model tested with 
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two different rigs gave values, for its resistance coefficient, 
differing only by 2 per cent. 
identical models, using four different tunnel rigs; the 
discrepancies between the results obtained with the different 
rigs vary between models, the greatest values being 3-4 
per cent; the test with the running road rig gave the lowest 
value. It is thought that, for the making of speed predic- 
tions, any necessary test rig corrections would be best made 
before applying the complete series of allowances for wind 
tunnel wall effects, and mounting interference. 


Tests at Ardmore 

First, a preliminary series of tests was made, with the 
object of assessing present day practice in the field of auto- 
mobile aerodynamics. The available wind tunnel is of the 
straight-through type, with a working section 30 in x 24 in, 
where the maximum possible air velocity is 200 ft/sec. A 
racing car was chosen as the vehicle for these tests, as it was 
considered to hold promise of aerodynamic development 
less restricted by other design considerations. 

The model was made to one-eighth scale, which was the 
largest that could be accommodated in the tunnel; with 
the additional blockage of the supports and the fixed road, 
this proved a trifle large, so a one-tenth scale model might 
have been more satisfactory. Although the engine cooling 
system was represented in the model, it seems probable 
that the real car contained additional internal flow passages, 
which were not represented in the model. This model, 
which was designated car 1, is shown in its original state in 
Fig. 11. 

First the tests were made with the model on its side, and 


Fig. 9. Methods of 
boundary layer con- 
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Fig. 8. Below: Com- 
bination of fixed road 
and mirror-image 
(b) arrangement, showing 
the different relative 
lengths of road used 
by different investi- 
gators in this field 
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Schmid has tabulated tests of 


Fig. 12. The six com- 
ponent coefficients of 
car No. 1. They are 
based on the wheel- 
base area and car 
axes, shown in Figs. 5 
and 13, and are 
referred to the mid- 
point of the wheelbase 
at a height of 0-198! 
above the road 
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the fixed road vertical, so that the three-component, aero- 
nautical type balance, designed to measure lift and pitch, 
would actually record resistance, side force and yawing 
moment. The model and the road were then rotated through 
90 deg, about the longitudinal axis, so that the balance then 
measured lift and pitching moment, but again covered a 


Fig. 10. With the arrangement illustrated below, an endless flexible beit 
is operated at the appropriate speed beneath the vehicle, to represent 
the relative motion between the road and the vehicle above 


~~ Wires to balance-—— 


Fig. 11. Below: The one-eighth scale model, car No. 1, used for wind 
tunnel investigations. The tail sting, which can be seen in this illustration, 
was used to support the model in the wind tunnel during the first series of 
tests carried out at Auckland University, School of Engineering, Ardmore 











range of drift angles of the model. This provided five of the 
six vector components of the aerodynamic force acting on 
the car; the sixth was then solved from the relationship: 
DM?¢-+-LM¢+ SMé@=0 

The six components so obtained were aeronautical coefficients 
referred to the wind tunnel axis. They have been transposed 
into automotive axes and are presented against a base of wind 
drift angle + in Fig. 12. The sixth component was employed 
in making this transposition, and thus smoothed curve 
values were used for the operation, and the experimental 
points are not reproduced. Some of the models proved, in 
fact, to be asymmetric, but symmetry has been restored in 
the draughting of the curves. Tests made with modifica- 
tions of this original model have been considered as forming 
a separate series. 


Reduction to non-dimensional coefficients 


Presentation of the aerodynamic test results in a non- 
dimensional form is very convenient for comparisons with 
other results that may have been obtained under different 
test conditions. Furthermore, it is useful in that the values 
so obtained are directly applicable to the full-scale machine. 
First, the observed figures must be corrected to take into 
account the supports and wind tunnel interference. It is a 
generally known procedure, and is, for instance, well 
described by Pope''. When this correction has been made, 
the values obtained are those for the model operating in the 
natural working surroundings. In the work done at Ardmore, 
the observed values were corrected for wind forces acting 
directly on the supports, and also for the effects of inter- 
ference between the model and the supports. However, as 
only comparative results were required, correction was not 
made for the alteration to flow pattern, produced by the 
tunnel boundaries. Since the blockage due to the combination 
of model and road was quite large, it is possible that in this 
particular case the tunnel constraint corrections would have 
been appreciable, though they should never be large. 

For these tests, and in fact for the preparation of the 
remainder of the data presented in this work, the conventional 
area chosen for the conversion of the results into non-dimen- 
sional coefficients was the wheelbase area S,,, and the related 
length /, chosen for the same purpose, was as shown in 
Fig. 13. In the most strict sense, the results are applicable 
only to geometrically similar bodies, so the body dimensions 
employed have no theoretical significance and their choice 
becomes a matter of convenience. The actual values for the 
conventional area and length of the model were: 

S,, =0°495 fr? 
1 =11-375 in. 
A force coefficient C is: 
oer 
bp u*S,, 
and a moment coefficient Cy, is: 
C M 
" spu?S,/ 
where the force F is measured in pounds weight, and the 
moment M, in this particular case, is in pounds-inches. 
In general, it would be more convenient to measure M in 
pounds-feet and / in feet. The density of the air in slugs 
per cubic foot is p, while u is the resultant wind velocity 
in feet per second. The expression p=4pu* represents 
the dynamic head in pounds per square foot. 

For the purpose of the investigations, mutually perpen- 
dicular components of force were measured, together with 
their resultant moments about a reference point. The point 
chosen was at the centre of the wheelbase area, but at a 
height of 0-198/ above the road. Finally, the non-dimen- 
sional coefficients were transposed from wind tunnel to 
automotive axes, retaining this same origin. The main 
effect of the transposition is that at large drift angles the 
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car resistance coefficient C,, becomes smaller than the 
aeronautic drag coefficient C,. This is because the normal 
component of the wind force contains a forward vector, in 
relationship to the automotive axes, which may finally become 
greater than the drag, so that there is a nett forward force: 
this is, for example, the condition obtained with the sails 
of a yacht when it is sailing to windward. The equivalent 
negative value of C,, at large drift angles was observed 
by Heald. 


Pressure distribution 

Car 1 was drilled and fitted with a number of representative 
pressure tappings. ‘These were constructed by drilling 
normal to the surface, at each required point, through to 
one of the internal passages. A 1} mm outside diameter 
plastics tube was threaded through the hole, cemented in 
position and, when the cement had set, trimmed flush. 
The inner end of the tube was threaded through the tail 
sting and down the balance struts to a multi-tube manometer, 
where about 20 readings were taken simultaneously. 

A pressure plot round the central vertical longitudinal 
plane of the model is shown in Fig. 14. The form is typical, 
with a stagnation point on the nose, where the full dynamic 
head is recorded as the surface pressure. From this point, 
the pressure drops rapidly to a point towards the middle, 
or maximum thickness, part of the body, where the suction 
is ata maximum. Then the pressure rises again as the body 
becomes slimmer, towards the tail, where a small positive 
pressure is finally recorded. 

There are considerable local pressure changes, particularly 
taking the form of high pressure areas in front of bulges on 
the outline, as for instance in front of the windscreen. The 
cockpit is in the region of lowest pressure and its internal 
pressure is probably further lowered by the deflecting action 
of the windscreen. As a result, the tendency inevitably is 
for all internal airflow to move towards the cockpit and to 
escape from it; this explains the universal complaints of 
fumes and, of course, the appearance of flames in the cockpit 
whenever a moving car catches fire. It would seem that 
drivers will ultimately accept closed cockpits for the sake of 
benefits obtained in respect of ventilation, even if not for any 
possible gain in performance. Apart from some increase in 
suction along the top of the tail fin, the centre-line pressures 
showed little general change with the angle of drift. 

The surface pressure distribution around two cross sections 
is shown in Fig. 15, and the location of the sections is indi- 
cated in Fig. 14. These are actually half-plots, showing 
zero drift on one side and the 10 deg drift angle condition 
on the other. Here again, the effect of drift angle is small, 
except round the foot of the windscreen bulge in the x=9 


Fig. 13. So far as dimensions are concerned, the convention chosen for 
converting the experimental results obtained at Ardmore into the non- 
dimensional coefficients is as shown in the plan and elevation below 


Datum point for forces measurements 
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Fig. 14. Pressure 
distribution around the 
central longitudinal 
section of the car at 
zero drift angle 
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section. However, Sawatzki'* has shown that the drift angle 
is liable to have a considerable effect on the pressure distribu- 
tion towards the ends of the vehicle, particularly the rear. 
For this particular model, the pressures at both the front 
and rear wheel arches were in the order of —0-5p, agreeing 
well with the values for the two middle sections, and like 
them, varying little with the drift angle. From these figures, 
would seem generally wiser to provide for the discharge 
of cooling air from the sides of the car: if it is discharged 
t the top, the cooling air is liable to flow over the driver’s 
ice and cause discomfort. In any case, the local pressure 
the top is subject to considerable variation, and at the 
ottom, there just is not sufficient space for the hot air to 
scape freely. There is always high pressure zone at the 
se of the windscreen, and this is commonly used to force 
r through ventilation intakes. Of course, there should not 
a hot air outlet in front of the ventilation intake. 


onclusions from the first series of tests 

These tests on the model of the complete car have been 

ilysed entirely as a separate series. Initially, the general 
rodynamic characteristics of the car had been determined. 

was considered that the resistance was unduly high for 
enclosed-wheel body, and there was an absence of aero- 
amic stability, which was rather unexpected in view of 
finned shape. Certain shortcomings of the equipment 
d for this initial test had also become apparent, the most 
yus being the large aerodynamic moments of the model 
pport cradle, which overwhelmed the small yawing 
ment of the model. 

Che streamline pattern around the car was explored with a 
ool-tuft, and was found to have considerable lateral com- 
onents. Even near the longitudinal centre-line above the 

e there was a big outwards horizontal component, while 
neath the tail there was a correspondingly large inward 

w from the sides. Although the body of this particular 
r is of relatively flat section, this lateral displacement of the 

streamlines becomes understandable if the complete, free 


Fig. 15. Right: Two diagrams 
showing the pressure distribution 
around the cross sections x =—9 
and x=14, as shown on the 
longitudinal section above 


stream body, consisting of the combination of the car with a 
mirror-image is envisaged: ignoring the gaps, it can be seen 
that this composite body is of tall, narrow form. 
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ELECTRICALLY-DRIVEN 


NEW exhauster, the E.240 model, has recently been 
introduced by Feeny and Johnson Ltd., of 134-136, 
Ealing Road, Wembley, Middlesex. It is designed for the 
ncreasing numbers of small vans, pick-up vehicles, and 
private cars that are being equipped with compression igni- 
tion engines, and which are used for towing caravans and 
trailers fitted with vacuum brakes. Since compression 
ignition engines cannot provide manifold vacuum and there 
is seldom room for fitting a conventional exhauster in the 
installation, some other source of vacuum supply is required. 
Incidentally, even if it is possible to fit a conventional 
exhauster, it is difficult to drive it at a suitable speed, in 
view of the wide range of speeds of these small engines. 
The new exhauster is driven by a 12 volt motor. It can be 
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EXHAUSTER 


fitted in almost any suitable place on the vehicle, for instance, 
in the boot of a private car. The arrangement of the unit is 
such that the motor only operates when the degree of vacuum 
in the reservoir falls below a predetermined level. When 
the tractor, or towing vehicle, is operated without the trailer, 
the exhauster is isolated by means of a combined standard 
coupling and isolating switch assembly No. AD.290. 

The action of connecting the pipeline of the trailer brake 
to the towing vehicle, in the normal manner, has the effect 
of making an electrical connection, which completes the 
circuit to the motor. When the depression falls below a 
predetermined level, the motor starts automatically. The 
switch units are normally set to cut in at approximately 20 in 
of vacuum and to cut out again at 24 in of vacuum. 
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Ford dash facia treatment: that on the left is on the Continental Ill, while the right-hand one is on the Thunderbird. In one, the instruments are 
deeply shrouded and in the other they are placed well forward, to obviate reflections at night, particularly on the ends of the wrap-round windscreen 


American Bodywork 


Styling Problems Set by the Adoption of the Twin Side-by-Side Headlamp Arrangement 


Apart from the trend towards the adoption of twin 
side-by-side headlamps, there are few general characteristics 
that can be said to be typical of the latest American trends. 
One of these few is the tendency towards employment of 
upswept fins at the rear. This, together with the swept 
round windscreen and rear light arrangement, is not con- 
ducive to harmonious styling. In fact, the American cars 
this year can be said once again to be noteworthy for their 
angularity of appearance and the excessive use of chromium 
plated adornment. Safety features, such as good all-round 
visibility, special door locks, and padded facias are much 
in evidence. 

Most of the manufacturers effect changes annually to 
obtain variety by modifying some of the panels and retaining 
others of their earlier models. There is even evidence to 
suggest that some are designing their bodies initially so that 
subsequently such modifications can be readily effected. 
Apart from these features, each American group of manu- 
facturers appears to be working fairly independently, rather 
than following others, so far as style is concerned. For 


example, some have adopted upswept, fin type rear wing 
crowns; 


others favour horizontal lines; and yet a third 





group employ the outwardly-flared fin type of design. 

Front end design, particularly, is in a state of flux. The 
reason for this is the difficulty of incorporating the twin 
side-by-side headlamp arrangement in a conventionally 
styled front end. A wide variety of different methods has 
been employed and finality has certainly not yet been 
reached. Many of the arrangements currently adopted are 
far from satisfactory; however, when the stylists have had 
more time to experiment, no doubt the problems will be 
solved, as have most of those concerning wrap-round 
windscreens and rear lights. 

So far as appearance is concerned, the main problem 
when twin side-by-side lamps are employed is treatment 
to reduce the excessive width of the wing crown which, up 
to the present, has seemed to be inescapable. Most manu- 
facturers have used a pressed line, or channel, or a 
chromium plated strip along the crown. This accentuates 
the length, but hardly seems to give satisfactory results, so 
far as reduction, either real or illusory, of the width is 
concerned. 

Nash differ from all the others, in that the pressed line 
on their models is offset towards the outer edge, instead of 


Extremely large dia- 
meter stop and tail 
lamps are employed on 
the Ford Thunderbird, 
and the styling of this 
end has been designed 
to harmonize with that 
of the front end 
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being centrally disposed along the wing crown. The 
arrangement on the Ford Continental III is an interesting 
alternative. On this model, the lamps are not side-by-side, 
but are mounted in pairs, one above the other, with the 
lower lamp in each pair offset towards the centre of the 
vehicle. In fact, this might be described as a V-arrange- 
ment. It has the advantage that it could be harmonized 
readily with the outwardly-flared fin type rear end arrange- 
ment that has been popular recently. 

A noteworthy feature of the arrangement of the Plymouth 
Fury is the simplicity of the front end panelling assembly, 
which is discussed later in this article. The method of 
accommodating the twin headlamps on the Champion 
Sedan hardtop, which is simply to spot-weld pressings on 
each side of the lamp housing, is obviously only a temporary 
measure, intended to meet the requirements dictated by 
sudden changes of fashion. There would appear to be 
much to be said for combining the front end treatment 
of the Ford Thunderbird with the rear end of the Chevrolet 
Impala with, of course, slight modifications to both to blend 
the two harmoniously together. 

It is of interest to note that the Continental III has the 
rearwardly raked rear light arrangement introduced in 1955 
by Pinin Farina on a body built on the Fiat 500 chassis. 
rhe advantages of this arrangement are manifold. For 
example, the roof panel and head lining arrangements are 
simpler than they could otherwise be, and a flat glass can 
be used, with a consequent saving in cost. In this case, the 
centre portion of the glass can be raised or lowered to give 
through-ventilation in very hot weather. Since the glass is 
protected by the overhung roof, it can be of lighter gauge 
han that employed in more conventional layouts. More- 

ver, there is much less tendency for the glass to become 

»scured by drops of rain falling on it. The rear quarters 


re of such a shape that they offer a minimum of obstruc- 


n, so far as the range of vision is concerned. At night, 
ie glare from headlamps of following cars is reduced 
ecause of the slope of the glass. During the daytime, the 
verhung canopy protects the interior trim from the effects 

direct sunlight. It also provides welcome shade for 

issengers at the rear. 
With regard to interior arrangements, the adoption of 
wer actuation for seat and window movement has facili- 
ited control layout. In particular, it is now possible to 
<eep the door trim panel completely clear of controls. Apart 
from this, the nett gain, so far as simplicity is concerned, 
has been offset by the insatiable American demand for 
gadgets and by the increased complexity of other controls, 
such as those for heating and air conditioning. It seems 
likely that automatic controls will be increasingly adopted 
for many of these services. 

Most of the American manufacturers fit some form of 

padding between the head lining and roof panel. Employ- 
ment of materials that have thermal insulation properties 


A neat twin, side-by- 
side headlamp arrange- 
ment has been adopted 
on the Ford Thunderbird, 
and the wide wing 
crown feature is re- 
peated at the rear end 
of the vehicle 
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Above: A heater duct forms the arm-rest on the door of the Ford 
Continental Ill; its forward end connects with a duct on the scuttle side 


Below: On the Edsel Ranger, a l/arge grille for the radio speaker is 
incorporated in the top of the dash facia and the radio is below it 











would appear to be particularly desirable in cars that are 
to be fitted with refrigeration equipment. This is because 
it reduces the load on such equipment, and the cost of 
insulation is less than that which would be involved in 
providing for refrigeration of the greater capacity that would 
be needed if the insulation were not employed. 


Ford 

The much publicized Ford Edsel Ranger has many 
features in common with the other American designs, 
although the front end is unusual in that the traditional 
vertical radiator grille is employed. This grille is a little 
inconsistent with the horizontal features of the remainder 
of the front end design. The styling of twin side-by-side 
headlamps presents considerable difficulties. In this par- 


ticular instance, a line is pressed prominently along the 


crown of each wing. Above the central portion of the 
radiator grille, the bonnet is pressed locally to form a shape 
reminiscent of the bonnets of the pre-war era. A line is 
pressed along the crown, and a circular motif is mounted 
near the front end of this line. 

At the rear end, the styling is designed to harmonize with 
that of the front end; the general layout of both is shown 
clearly in the accompanying illustrations. The rear door 
hinge pillar, which is of substantial section, extends only 
up to the waist line. An interesting feature of this door 
arrangement is that it not only extends well to the rear, and 
occupies a position that would otherwise be filled by the 
rear quarter panel, but also it is extended up above the 
waist line to form a continuation of the rear quarter panel 
of the canopy. This extension above the waist comprises 
two panels, an inner and an outer one, and the trailing edge 
of the glass on the rear door is supported between the two, 


There are eighteen 
variants of the Edsel. 
This illustration shows 
the Ranger four-door 
hardtop version 


as it is raised and lowered by the winder type handle. As 
can be seen from the illustration of the rear end of the 
vehicle, the extension, which is chromium plated, is shaped 
like a wrap-round end of the rear window. Thus, so far 
as appearance is concerned, the effect of a wrap-round rear 
window is obtained without resort to unnecessary expense 
in the moulding of the glass. The range of visibility to the 
rear is not noticeably less than it would be if the sides of 
the glass panel were extended round in the normal manner. 

On the rear door, the glass has a rubber sealing strip on 
its forward edge; as it is raised, it is moved forwards during 
the last few inches of the motion, to seal against the trailing 
edge of the window on the front door. Inside the vehicle, 
a plastics headlining is employed, and this is backed by a 
glass fibre padding. Presumably this padding is for both 
noise and heat insulation: it could hardly be very effective 
in preventing reverberation, since the plastics lining below 
it is almost bound to reflect noise. 

As with most of these American cars, several variants are 
made, all basically similar. One of the variants of the Edsel 
is the Citation. This has a roof and rear light arrangement 
that is different from that of the Ranger, already described. 
A channel section pressed in the roof continues the lines 
of the channel on the boot lid, and the rear light is wrapped 
further round the rear quarters. The rear quarter panel 
on each side of the canopy is not extended on to the door, 
but is formed by the upper end of the door shut pillar. 

From a superficial examination, it would appear that a 
number of the panels and components are common to 
many of the Ford vehicles. For instance, the Edsel Citation 
roof, rear light and front windscreen, as well as the front 
door, appear to be common with those of the Mercury 
Monterey. Both the front and rear end styling of these two 


Rear end of the Edsel 
Ranger four-door hard- 
top. A chromium plated 
extension of the panel- 
ling over the rear door 
handle continues the 
lines of the wrap-round 
ends of the rear light 
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Above is a line drawing of the shrouded, 
rotating safety-lock arrangement on the 
door of the Chrysler Imperial le Baron, 
which is shown in the right-hand illustration 


models are, however, entirely different. On the Monterey, 
outwardly-flared rear wings are employed, but the flared 
portions are shaped to resemble a rocket missile, the tail 
end of which is formed by the elaborately designed rear 
lamp, a reflector being mounted on the extreme rear end 
of its bullet-shaped glass. 

The Ford Thunderbird is another example of styling to 
suit twin side-by-side headlamp arrangements. In this 
instance, the relatively large flat area over the headlamps is 
broken up by a channel section pressed along the crown 
line. A ring motif is mounted at the forward end of this 
channel. As can be seen from the illustration, the outwardly- 
flared hood over the lamps is formed in the wing pressing 
The sides of the bonnet lid are swept up and extend out to 
about an inch of the channel section on the crown of each 
wing. A wide air intake duct is incorporated in the centre 
of the bonnet, and air intake louvres for the heating system, 
which are pierced in the scuttle, extend the full width of 
the base of the screen. 

To conform with the front end arrangement, the fin type 
rear wings are flared outwards. Also, twin side-by-side tail 
lamps, of exceptionally large diameter, are incorporated 
beneath hoods formed by a rearward extension of the 
bonnet lid. As can be seen from the illustration, a channel 
section is pressed along the centre of the boot lid and is 
continued forward over the rear decking and the parcels 
shelf inside the vehicle. The rear window is only slightly 
curved and is shrouded by a hood formed by a rearward 


The front end arrange- 
ment of the Ford 
Continental Ill, showing 
the V-layout of the 
headlamps, which would 
probably harmonize 
well with outwardly- 
flared rear wings 
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extension of the canopy top and both of the rear quarters. 

This vehicle is one of the better examples of American 
styling, since it is not over-decorated with chromium 
plating. The sides are broken up by pressed shapes. One 
is a line extending from the hood over the front lamps and 
coming back to about three-quarters of the way along the 
There it is swept down, to join a torpedo-shape 
The nose of 


doors 
pressed in the rear door and quarter panels. 


Three-piece, raked rear light arrangement on the Ford Continental Ii! 































this torpedo-shape is about one-quarter of the distance 
from the leading edge of the door, and its barrel extends 
to the extreme rear end of the vehicle, where its lines are 
continued by the wrap-round portions of the two-piece rear 
bumper. The line of the top of the outwardly flared, fin 
type rear wing on each side is extended forwards through 
the press-button type door handle, and continued some 
8 or 9in further on by a pressed line on the door. 

Inside the vehicle, the instrument panel on one side and 
the large glove box on the other are deeply recessed, the 
facia forming a hood over both. On the driver’s side, of 
course, this hood prevents reflections from the instruments 
on to the windscreen at night, while the hood on the other 
side is incorporated simply to give balance to the arrange- 
ment. The radio is mounted between these two hoods. 
A large tunnel is incorporated between the two front seats, 
to accommodate the automatic transmission. The heater 
controls are installed on its forward end, while switches to 
control seat adjustment are mounted at its rear end. 
Between the two is an ashtray with a lift-up lid. 

The Continental III, again, is not over-adorned with 
chromium plate, except at the rear end. It represents yet 
another way of accommodating twin headlamps. As has 
already been stated, a V-arrangement is employed, and this 
would appear to blend well with the outwardly-flared rear 
wing fin arrangement that has become popular recently. 
However, almost vertical rear fins are used on this model. 




















Left: A noteworthy feature of the front of the 
Plymouth Fury is the simplicity of the panel 
arrangement and the neat installation of the 
twin side-by-side headlamps above the grille 


Below: At the rear of the Plymouth Fury, the 

trailing ends of the wing panels are closed by 

chromium plated filler pieces, on which the 
moderate-size tail lamps are mounted 





Right: The only con- 
trol on the trim panel 
of the rear door of the 
Cadillac Sedan de 
Ville is the lever that 
actuates a rotary lock 


Left: Pull-out type 
door handies are em- 
ployed on the Chrysler 
Imperial le Baron. 
These have the advan- 
tage that they are 
almost flush with the 
surrounding panel 





The design of the rear end is unusual in that a full-width 
dummy radiator grille is employed. On each side of this 
grille, there are three lamps arranged in line. These lamps, 
of course, are the tail and stop lamps, the direction 
indicators, and the reversing lamps. The lower edge of 
the grille is formed by the bumper, while its upper edge is 
finished by a large chromium plated capping. It is sur- 
prising that an elliptical form has been chosen for this 
framing, since a rectangular shape would have harmonized 
well with both the rear light and front grille arrangement. 

As has already been mentioned, an interesting feature of 
this vehicle is the rear ‘ight, which is raked backwards. 
The glass is fiat and is in three pieces. Vertical pillars 
separate the side pieces from the wide centre piece, which 
can be raised or lowered. The actuating mechanism 
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for the centre glass is power-operated, and controlled by a 
Switch inside the vehicle. On such a large vehicle, the 
styling of this arrangement appears to present few diffi- 
culties now that, following the advent of wrap-round rear 
windows, the general public have become accustomed to 
rearwardly raked lines on the quarters of the canopy. 
Another unusual feature is the dash facia arrangement. 
All the instruments are mounted on a separate panel, which 
is secured well forward of the main portion of the facia, 
immediately above the steering column. This is a particu- 
larly useful feature, so far as servicing is concerned, 
ilthough it places the instruments closer to the eyes than 
necessary, and the range of focusing required when 
ooking from the instruments to the road and vice versa is 
fairly large. In this car, considerable attention appears to 
ive been devoted to the grouping of controls in such a 
1y that they are easy to operate. The headlining, like 
it on the Thunderbird, is perforated hide backed by a 
oise-absorbent glass fibre, and the roof panel is slightly 
hed to accommodate this material. 


‘hrysler 
Che Chrysler Imperial le Baron is a good example of the 
test trends in door trim styling. As can be seen from the 
companying illustration, the panelling above the arm- 
est is dished to provide ample elbow room. The base of 
1¢ armrest forms a pocket, access to which is gained by 
lifting a padded lid. This lid is secured in the closed 
position by a press-stud on a flap, midway between its ends. 
Forward of the armrest, there is an unusual form of door 
lock release handle. As can be seen from the illustration, 


it resembles a clutch or brake pedal, but is hand-operated. 


Left: Unusual winged 
side lamps are 
mounted on the panel- 
ling immediately 
above the single head- 
lamps on the Stude- 
baker Silver Hawk 
mode! 


the Studebaker 
npion Sedan, the 

wing fins are 
rate panels welded 
position on the 
ssings of the earlier 
on of this model 
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It is difficult to see what aesthetic merits this arrangement 
has, but from the practical point of view it probably repre- 
sents a simple method of remote control of the lock. Above 
it, mounted on the waist rail, is a row of switches for con- 
trolling the electrically-actuated window lift mechanisms. 

Another unusual feature of the door lock arrangement is 
that the exterior handles are of the straight pull-out type, 
as distinct from the hinged pull-out type. As can be seen 
from the illustration, this arrangement has the advantage 
that the handle lies almost flush with the panelling, and it 
is probably easier to operate than some of the other types. 
A rotating sprocket type lock is fitted to the rear edge of 
each door. A shroud plate is fitted over the sprocket in 
such a way that when the striker plate engages the sprocket, 
the shroud embraces both components. This arrangement 
has been adopted so that, in the event of a crash, the 
striker plate cannot jump out of engagement with the 
sprocket, and thus allow the door to fly open. 

Simplicity of the front end panelling is a noteworthy 
feature of the Plymouth Fury. The grille extends the full 
width of the body and the twin side-by-side headlamps are 
mounted on it, immediately below the overhanging leading 
edges of the wing pressings. Between the headlamps, the 
bonnet lid shuts down on to the horizontal top bar of the 
grille opening. Below, the bumper is of a fairly elaborate 
shape, which is more or less a mirror reflection of the shape 
of the hoods over the headlamps and the horizontal bar 
between each pair of them 

The centre portion of the grille extends down below the 
raised portion of the bumper. The advantages of this 
arrangement are that there is no skirt panel, and the wing 
pressings are extremely simple. It also represents a simple 


An unusually neat instrument and control panel installation is employed 
on the Studebaker Champion, and the rubber floor covering is embossed 
and speckled so that it closely resembles woven textile carpet 











Of these two completely different rear end treatments, that on the left is the Chevrolet Impala, while the other is the Pontiac Strato Special. Both 
are simple by comparison with most other examples of American styling and harmonize well with the side-by-side headlamp layouts at the front ends 


’ Elaborately heavy side 
and rearend treatments, 
exemplified by this 
Oldsmobile Super, are 
common among the 
large American cars 











Rocket themes, such as 
this on the Pontiac 
Bonneville, are widely 
used by the Americans 


The two views below show the front and rear ends of the Buick Special; they exhibit an unusual jcontrast between rounded and angular features 
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way to accommodate the twin side-by-side headlamps, 
although in the arrangement adopted, the problem of 
reducing the width of the top of the wing pressing does not 
appear to have been satisfactorily solved. Possibly this 
might have been done by extending the sides of the bonnet 
lid up over part of the wing crown. However, this measure 
would, of course, add to the weight of the lid and might 
introduce problems with regard to the spring balancing of 
the hinge mechanism. There is, of course, much to be said 
for the full width grille arrangement, in that the provision 
of an adequate flow of air for brake cooling presents no 
difficulties. A problem might arise, however, with regard 
to water and mud thrown forwards off the wheels and 
going through the grille on to the bumper and apron. 

At the rear of this vehicle, the fin type wings are upswept. 
These pressings, again, are of simple construction. The 
opening at the rear end of each wing panel is closed by a 
chromium plated filler piece, with a bezel round its edges. 
On this filler plate is mounted the rear lamp. As at the 
front, the ends of the bumper extend round the sides to 
protect the panelling. 


Studebaker 

Economy of retooling for new models has been achieved 
in a number of ways by Studebaker. For example, on the 
Silver Hawk coupé, the outwardly-flared fin of each rear 
wing is formed by a separate panel superimposed on the 
old design. The joint between this panel and the wing is 
concealed at the lower edge by a chromium plated strip 
and at the upper edge, which sweeps up over the rear 
quarter and down on each side of the boot lid, by a strip of 
plastics material, stuck on and painted the same colour as 
the rest of the panelling. A variety of boot and bonnet lids 
are fitted to the different models; this helps to modify their 
appearance considerably. 

At the rear end of all the models, there is no skirt panel 
at the lower edge of the boot; instead, the joint at the rear 
of the boot floor is concealed by the apron, which is spot- 


Right: On the Chevrolet Biscayne, the lamps 
are styled to resemble the ends of rockets 


Below: Aeronautical influence is a prominent 

feature of the basic theme of the styling of 

the front end of the Cadillac 62, particularly 
with regard to the ends of the bumper 
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welded to it and extends ou, into the bumper section. The 
housings for the rear lamps are separate pressings. These 
overhang the apron and form the rear ends of the wings. 
They are spot-welded in position, right-angle flanged butt 
joints being employed. 

The hinged ventilating panels at the forward edge of the 
front door have glazing rails on all but their trailing edges. 
They are hinged about 14 in from their forward edges, so 
when the panels are opened, the glazing rail along the 
leading edge does not encroach upon the range of vision of 
the driver. Despite the small distance between the hinge 
line and the leading edges, the panels can still be turned 
through more than 90deg to deflect air into the vehicle 
instead of extracting it. This ventilating panel assembly is 
framed in a rubber moulding instead of the more usual 
chromium plated frame. The door has a winder-actuated, 
drop-glass, but the rear quarter light is simply a glass panel 
with a glazing rail fitted round its edges. It is hinged at 
the forward edge, and secured by a toggle clip at the rear 
edge. A wrap-round rear light arrangement has been 
adopted 

The Studebaker Champion Sedan hardtop, unlike the 
Silver Hawk, just described, has a twin side-by-side head- 
lamp arrangement. To accommodate the headlamps, three 
extra pressings are welded on the old single-headlamp 
housing. One is fitted on each side, and the third on the 
front to form the hooded bezel in which the lamps are 
carried. In many other respects the design is similar to 
that of the Silver Hawk, but the joints round the fins on 
the rear wings are concealed by chromium plated finisher 


strips. The rear lamp arrangement also is different, in that 


reversing lamps are incorporated in the trailing edges of 
the fins, while the stop and rear lamps are mounted below 


in the pressing that finishes the rear end of the 
Inside this vehicle, the floor covering is a dark grey rubber 


T | we aye Wy 


wings 


mat laid on underfelt. The rubber mat has a white speckle 
pattern and is embossed to resemble woven carpet; in fact, 


at a casual glance, many people would take it for carpet 


General Motors 

There are a number of interesting detail features on the 
General Motors models. Among these is the headlining on 
the Oldsmobile 88 Holiday sedan. The unusual feature of 
the arrangement is that a cloth headlining is not employed; 
instead, a sheet of sporge rubber, or possibly sponge 
plastics, is stuck on to the roof panel and firmly supported 
by five chromium plated listing strips. The material has 
a white finish and its surface is such that at first sight it 
appears to be cloth. Possibly some saving in material cost 
is effected by the employment of this type of head lining. 
However, the principal economy is probably obtained by 
virtue of the fact that the labour costs involved in fitting 
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one sheet of sponge material to the roof are appreciably 
lower than if a cloth headlining, together with a sheet of 
insulating material, were fitted separately. 

As has already been stated, many of the American cars 
currently in production have a sheet of insulating material 
between the headlining and the roof. Different materials 
are used for this purpose: in some models, glass fibre is 
employed, while in others, sponge rubber or sponge plastics 
is used. The headlining is of either cloth, hide or sheet 
plastics. If either of the two latter materials is used, it is 
generally perforated, to enable the material to perform its 
function of noise absorption, as well as insulation. Noise 
insulation and noise absorption are, of course, two entirely 
different functions: absorption materials are used to prevent 
or reduce reverberation. It is of interest to note that the 
Cadillac 62, as exhibited at Geneva, was equipped with a 
perforated hide headlining without the heat insulation and 
noise absorption backing. 

The arrangement of the doors of the Cadillac Sedan de 
Ville is a noteworthy example of good design. As can be 
seen from the accompanying illustration, the only control 
lever on the door is that for actuating the lock. The window 
lift is controlled by a switch on a forward extension of the 
armrest. A small glass ventilating panel is installed 
immediately behind the drop-glass of the rear door. This 
not only enables draught-free ventilation to be obtained, 
but also the vertical frame member on which its forward 
edge seats also serves as a guide channel for the drop-glass. 
As on most of the American cars, the air from the heater 
is carried by ducts through the doors and their pillars. In 
the illustration of this particlar vehicle, the duct in the 
centre pillar can be seen, as well as the outlet louvres in 
the base of the rear door. Since the pillar extends only up 
to the waist rail, it is essentially of sturdy construction and 
tapers, cantilever fashion, from a relatively small section at 
its upper end to a large section at its base. As on many of 
the American cars, a powerful two-link and over-centre coil 
spring arrangement on the lower hinge holds the door in 
the open position to facilitate entry. 

Many American manufacturers are at present pre- 
occupied with the problems of designing rear end styles to 
harmonize with the twin side-by-side headlamp arrange- 
ments at the front. Among the General Motors models 
that exemplifies this trend is the Pontiac Strato Chief. On 
this vehicle, twin side-by-side headlamps are employed, 
and each pair is mounted in a hooded housing, similar in 
form to that employed at the front of most American 
vehicles. This arrangement brings with it the disadvantage 
of the rather unsightly wide wing-crown that causes so 
much difficulty with front end styling. A more pleasing 
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Left: The estate car version of the Nash 
Rambler has only a few minor modifications 
this year. Among these is the incorporation 
of fin type rear wings, which certainly do not 
serve any useful function aerodynamically 


Right: A small press- 
ing and a chromium 
plated finisher close 
the end of the rear 
wing on the Studebaker 
Silver Hawk model 





appearance is obtained on the Chevrolet Impala, shown in 
an accompanying illustration. Although three lamps are 
fitted horizontally in line on each side, a twin-lamp arrange- 
ment could be equally well accommodated with this 
layout. 

Rockets seem to be a basic theme in the styling of a 
number of American cars. The rear end of the Oldsmobile 
Super is an example of this, as also is the front end of the 
Chevrolet Biscayne, in which the twin side-by-side head- 
lamps with the twin side-by-side indicator and parking 
lamps below them are styled in such a way as to resemble 
the front ends of rocket or guided missile installations. 


To accommodate the new twin side-by-side headlamps on the Champion, 
three pressings are welded to each original, single-headlamp housing 
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Recent Foreign Publications 


Brief Reviews of Current Technical Books 


Untersuchungen iiber die Zweckmissige Fihrung 
des Auspuffrohres bie Diesel-Kraftfahrzeugen. 
(Investigations Regarding the Suitable Positioning of 
the Exhaust in Diesel-Engined Vehicles). Deutsche 
Kraftfahrtforschung No. 110 


In German. By Otte Bode, Prof. Dr. Ing., and Martin Dreier, 
Dipl. Ing. 

Dusseldorf: VDI-VerRLAG G.m.b.H. 
Price DM 9.50. 

This monograph outlines the adverse effects of diesel engine 
exhaust gases and the requirements that should be imposed to 
ensure efficient exhaust dissipation. The results of tests carried 
out with different exhaust arrangements are discussed, and their 
value is enhanced by a considerable number of informative 
half-tone illustrations covering various aspects of the subject 


1957. 11}8}. 14 pp. 


Untersuchung iiber den Einfluss der Stossdimpfer 
auf die Zwischen Rad und Fahrbahn Auftretenden 
Senkrechte Dynamischen Bodenkrafte (Investiga- 
tions concerning the Influence of Shock Absorbers on 
the Dynamic Forces Occurring between Wheel and 
Road). Deutsche Kraftfahrtforschung No. 105 


In German. By Erich Marquard, Prof. Dr. Ing 
Diisseldorf: VDI-VertaG G.m.b.H. 1957. . 11} « 8} 32 pp 
Price DM 14.20, 

The author of this monograph is well known for his theoretical 
and practical work in the field of vehicle dynamics. In the work, 
he considers the effect vehicles have on the road, and makes 
particular reference to design factors likely to reduce road damage. 
From thorough theoretical investigation, substantiated by rig tests, 
the author comes to the conclusion that vertical impacts upon the 
road can be reduced to an appreciable extent by a judicious selec- 
tion of vibration dampers. It is considered that further road tests 
will be required to substantiate the author’s conclusions but even 
so, this paper is thought-stimulating and encouraging, in so far as 
the application of rational analysis to vehicle design is concerned 
It is a pity that a key to the lists of symbols has not been provided, 
since its absence makes reading a little difficult. This applies 
particularly to the more complicated equations, to decipher which, 
recourse had to betaken in some instances to the author’s previous 
paper in ATZ. However, this criticism should in no way be 
thought to detract from an otherwise most interesting monograph. 


Untersuchungen iiber die Ablagerung von 
Bleiverbindungen in Verbrennungsmotoren bie 
Verwendung Verbleiter Kraftstoffe (Investigations 
Regarding the Deposit of Lead Compounds in Internal 
Combustion Engines). Deutsche Kraftfahrtforschung 
No. 106 


In German. By Robert Rost, Dipl. Ing. 
Diisseldorf: VDI-VeRLAG G.m.b.H. 
Price DM 13.60. 

This monograph deals with tests which, according to the author, 
have been made by employing a microscope, instead of relying on 
purely chemical analysis, for the first time to determine the com- 
position of residual products deposited in the combustion space of 
internal combustion engines. The tests were also successful in the 
determination of the various lead-sulphur deposits found in the 
combustion chambers of vehicles. These deposits were analysed 
on the basis of their crystalline structure. 

In the first part of the monograph, the author deals with his 
findings under the microscope, while the second part covers tests 
carried out with the addition of various combinations of lead 
oxides and sulphur introduced into the engine in a highly pul- 
verized form. The purpose of all these tests was to ascertain 


1957. 11}=8}. 26 pp. 
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whether any of the various combinations could be regarded as the 
primary, or the starting combination, and whether other combina- 
tions were formed from the primaries, under the influence of 
pressure and temperature 

At the end of the monograph there is an analysis of the working 
conditions which, at any particular time, would affect the individual 
combinations and the texture of the structure. It is considered 
that this work will be of particular use to engineers interested in 
the finer points of engine combustion processes, and it can be 
recommended as a model of thorough and painstaking research of 
this kind. 


iiber die Wirksamkeit von 
Kotfliigeln. (Investigations on the Effectiveness of 
Mudguards). Deutsche Kraftfahrtforschung No. 109 


By Paul Koessler, Prof. Dr. Ing., Hans Rauner Engels, 
Dipl. Ing., and Manfred Mitschke, Dipl. Ing 
Diisseldorf: VDI-VertaG G.m.b.H. 1957. 11} 8} 
Price DM 9.50 

Considering the number of different types of mudguard evolved 
for motor cars, it is surprising that no rational research has been 
carried out to determine the best configuration. This monograph 
fills a long-felt want in this respect, and the authors are to be 
congratulated on what, on the surface, looks a rather simple type 
of research but which, as they show, is most interesting and worth- 
while. After considering the theory of motion of a particle thrown 
off the moving wheel, the method of testing mudguard effectiveness 
is described in some detail, and the results of typical tests already 
carried out are given. The report concludes with a brief statement 
of requirements for efficient mudguard design 


Untersuchungen 


In German 


13 pp. 


Priifung von Dauerbremsen an Kraftfahrzeug- 
anhangern (The Testing of Continuously Applied 
Brakes for Trailers). Deutsche Kraftfahrtforschung 
No. 104 


In German. By Guido Miiller, Dr. Ing 
Diisseldorf: VDI-VerLaG G.m.b.H 
Price DM 11.20 


This report is a continuation of the earlier series, by other 
authors, dealing with various aspects of road vehicle brake design. 
In it, trailer brakes are considered, and the results of extensive 
tests, dealing mainly with continuous brake applications and the 
performance of various types of brake linings, are given in detail. 
The report concludes with a statement of the requirements that 
should be met with brakes of this type, and suggests a simple test 
procedure to ascertain whether these requirements are met 


1957. 11¥ «84. 17 pp. 


Krafte in Einrichtungen zur Verbindung von 
Kraftfahrzeugen mit Einachsanhangern Uber 20 km/h 
Hochstgeschwindigkeit (Forces in the Couplings 
Between Motor Vehicles and Single-Axle Trailers 
Operated at Maximum Speeds of More Than 20 
k.p.h.). Deutsche Kraftfahrtforschung No. 112. 


In German. By Dr. Ing. O. Bode and Dipl. Ing. Heinrich Meyer. 
Diisseldorf: VDI-VertaG G.m.b.H. 1958. 1138}. 22 pp. 
Price DM 12.20. 


This monograph is a report on an investigation instituted to 
obtain data for both the design and testing of components of 
couplings between vehicles. For these tests, two passenger cars 
and one truck, each towing the same single-axle trailer, were 
employed. Also a trolley bus, towing a different single-axle 
trailer, was used. From the experiments, the maximum values of 
the forces on the coupling elements were determined. 

In the case of the car-trailer combination, the maximum forces 
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obtained during normal running were found to be largely inde- 
pendent of conditions such as road surface and speed. When the 
brakes were applied, the maximum values of the forces were, of 
course, considerably higher than during normal running, and were 
dependent on external factors and especially on whether the 
trailer was equipped with a brake actuated by the over-run forces. 

With the motor truck and trailer, the values of the forces 
experienced during normal running depended to a great extent on 
the conditions under which the tests were made. When the brakes 
were applied, the maximum values of the forces were generally 
the same as, but in some instances were lower than, those obtained 
during normal running. These forces were also dependent on 
conditions under which the test was made, in particular on the 
centre of gravity of the trailer and its load. The maximum values 
of the forces, both under normal running and braking conditions, 
were, of course, greater than those obtained with the car-trailer 
combination. 

Apparently, with the tro bus and trailer, the maximum values 
of the forces obtained were ely independent of the conditions 
governing the test. They were, in fact, between the maximum 
values obtained for the trailer towed by the passenger car and the 
motor truck. 


Untersuchungen an Deichselkraftgeregelten Bremsen 
von Kraftfahrzeuganhangern (Investigations Concern- 
ing Drawbar-Controlled Brakes for Lorry Trailers). 
Deutsche ee No. 108. 


In German. By Herbert Merz, Dr. 
Diisseldorf: VDI-VERLAG, G.m.b. Hu ‘1957. 11}x8}. 73 pp. 
Price DM 34. 

Applied research relating to road transport in Germany is 
sponsored by the Transport Ministries of the various Ldnder. 
This work, which is for the general benefit of vehicle manufacturers, 
as well as users, is carried out at various Technical High Schools 
and is subsequently made available by publication through suitable 
agencies. The specialized institutes affiliated to the Chairs of 
Vehicle Engineering at the Technical High Schools usually tend 
to specialize in certain fields of vehicle design. At Hanover, the 
Institute headed by Prof. O. Bode concentrates on brake problems. 
The work of this Institute has always been of a very high standard, 
not only so far as theoretical investigations are concerned, but 
also with regard to application to practical requirements. These 
reports, a considerable number of which have already been 
reviewed in the Automobile Engineer, generally tend to stimulate 
further developments in this particular field 

The monograph under review, the author’s Doctorate thesis, 
was prepared at Hanover. It was sponsored by the Ministry of 
Economics and Transport for Lower Saxony, and deals with a 
problem now well over a century old. Essentially the aim is at 
ensuring that the brakes of a trailer will maintain the required rate 
of retardation irrespective of whether the tractor vehicle is empty 
and the trailer fully laden, or vice versa. The obvious approach 
to an effective solution is to make the drawbar operate the trailer 
brakes. With this arrangement, the braking force is related to the 
retardation of the tractor and the mass of the trailer; thus, in 
theory, adjustment for variations in load is made automatically. A 
solution along these lines had already been contemplated by 
George Stephenson, and its possibilities have been continually 
under review ever since. 

Following the introduction of power brakes to motor vehicles, 
manufacturers have been considering the possibility of regulating 
the brake force in proportion to the drawbar forces resulting from 
trailer over-running. However, effective development has been 
hampered by practical considerations relating to conditions 
encountered with light tractors and heavy trailers, and during 
reversing and trailer braking on gradients. In addition, lateral 
stability of both vehicles, and the fore and aft vibrations initiated 
by the drawbar springs must be considered before reliable con- 
clusions can be reached as to the possibilities offered by drawbar- 
controlled brake systems. It is the purpose of the monograph to 
elucidate these fundamental aspects of the problem. 

After a brief introduction to and a discussion of the problem, 
the author deals with the current position of trailer brakes control- 
led by drawbar forces, with particular reference to their disadvan- 
tages, both with regard to reversing and the frequent adjustments 
required as a result of the inherent sensitivity of this type of system. 
Generally, brakes of this type have been found to be useful for 
agricultural vehicles operating at speeds not exceeding about 10— 
12 m.p.h. The author concludes that before the arrangement can 
be considered as suitable for other applications, it will be necessary 
to solve problems relating to brake application, brake force trans- 
mission, application on gradients and when reversing, emergency 
braking, application when the vehicles are separated, and problems 
relating to brake control gear between the vehicles. These 
problems are dealt with in some detail, and the author concludes 
that all of them can be effectively solved. He considers that the 
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resultant brake arrangement, although more complex than in those 
at present in general use, will give appreciable improvement so 
far as overall performance is concerned. 

Next, the author discusses the theoretical aspects of power 
brakes as applied to a vehicle train, including those pertaining to 
brake application and the fundamental requirements. He also 
goes on to consider the present state of drawbar-controlled brake 
design and the possibilities offered by such arrangements. A 
separate chapter is devoted to fore-and-aft vibrations, which are 
considered on the basis of a one degree of freedom system. This, 
together with the preceding chapter, is most thoroughly dealt with; 
both these chapters cover 32 a. The theoretical considerations 
have established the effect of the time required to apply the brakes 
upon the forces encountered at the drawbar. To verify these 
findings, extensive tests have been carried out with a number of 
representative brake systems on a roller test rig. Full scale tests 
were also carried out with two complete trailers weighing 4-36 

and 9-2 tonnes fully laden, and equipped with an hydro-pneumatic 
brake and a pneumatic brake respectively. The latter, which was 
of a design especially developed as the result of theoretical con- 
siderations and previous rig tests, is described in some detail. 
While the tests with the hydro-pneumatic brake have not given 
good results, the drawbar-controlled pneumatic brake has shown 
a satisfactory performance under al! operating conditions. 

The main results of the author’s investigations are clearly and 
lucidly summarized, and the monograph concludes with considera- 
tions relating to future development and research work concerning 
drawbar-controlled trailer brakes. The bibliography cites thirty- 
four references, going back to 1948. This interesting and stimula- 
ting monograph shows that even when the fundamental considera- 
tions have been clearly appreciated and methods evolved for rapid 
and reliable evaluation of the effect of the main factors concerned 
on the overall brake performance, much still remains to be done 
in the field of trailer brakes. It is thought that the author’s work 
will be valuable in fostering further development, to the benefit of 
users and designers alike 


Untersuchungen des Dynamischen Verhaltens am 
Kraftfahrzeugreifen (Investigations of the Dynamic 
Properties of Tyres). Deutsche Kraftfahrtforschung 
No. 111. 


In German. By Prof. Dr. Ing. P. Koessler and Dr. Ing. R. 
Menger. 

Diisseldorf: VDI-VertaG G.m.b.H. 1958. 1138}. 20 pp. 
Price DM 11.80. 

In earlier investigations in this field, the numerous tests and 
analytical investigations relating to tyre performance have been 
concentrated mainly on steady-state conditions relating to running 
under practically constant conditions of load and damping forces. 
Some attempts have been made to simulate dynamic conditions 
due to impact loads, by imparting shocks to stationary tyres or by 
loading rotating tyres, but no results of tests to ascertain the per- 
formance of tyres running over short obstacles appear to have 
been made available previously. 

This monograph, No. 111, is an abbreviated and slightly modified 
version of the thesis for the Doctor’s degree of the second-named 
author. It deals with tests, carried out at the Institute for Vehicle 
Engineering at the Technical High School at Brunswick, to 
ascertain the dynamic properties of tyres running over short 
obstacles. The tests were carried out with two wheels running 
in contact, one above the other. They were run at speeds of 10, 25, 
38 and 50 k.p.h., with tyre pressures of 1, 1-5, 2-0 and 2-5 atm, 
and with wheel loads of 80, 130 and 210 kg. Two types of obstacles 
were employed: one about 4 4 in, as viewed in plan, and 1 in 
high, and the other 4 x 2 in, and 1 in high. The test rig and other 
equipment used throughout are described in some detail, and the 
results are plotted in the form of Sap ome readily understandable 
even to engineers not familiar with the German language. Particu- 
lar attention is drawn to the differences in the stiffnesses of the 
tread surface and the side walls of the tyre and their effect on the 
performance. 

The dynamic lateral stiffness of a tyre was also ascertained b 
running the wheels at different angles on a drum fitted with 
obstacle plates 15 mm high. These tests were carried out at tyre 
pressures varying between | and 2-5 atm, speeds of 10, 40 and 70 
k.p.h., wheel varying between 2 and 8 deg, and loads 
between 67 and 117 kg. Again, the results are considered in detail 
and then summarized by means of graphs. The monograph 
concludes with details of high-speed photographic tests carried 
out to record the mechanism of tyre deformation as encountered 
when running over obstacles. Some typical photographs are 
—— to substantiate the authors’ conclusions regarding the 

of tyre tread patterns. The bibliography includes forty-nine 
references. This monograph will be of interest to vehicle and 
tyre designers; the tests and their results undoubtedly will stimu- 
late further work in this particular field. 
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The new Thames foundry. 


View from the melting department end of the plant shows the four cupolas, the telpher system for handling coke and 


limestone, and in the foreground the two cooling ponds for the plant sluicing system 


The Ford Thames” Foundry 


{dvanced Techniques, a High Standard of Mechanization, and Exceptional Working Conditions 


Characterize this New Plant. 


‘1 HIS is a huge plant occupying a 22-acre site and the 
main building is 1,200 ft long, 180 ft wide, and 70 ft high. 
Mere size, however, would have been inadequate to meet the 
foreseeable requirements of the Ford Motor Company’s 
rapidly rising output. As an important part of the Company’s 
expansion programme, the foundry represents a substantial 
capital investment. It was determined to equip and organize 
it for flow production, with the maximum degree of mech- 
anization and the use of the latest techniques. Alongside 
the policy of attaining a very high rate of productivity, equal 
importance was attached to the minimization of the human 
effort required in production and the raising of foundry 
working conditions, as far as practical in view of the nature 
of the work, to the level of those obtaining in the machine 
shops. 

The foundry, currently “shaking down” to smooth, 
full-rate production, must be regarded as one of the most 
advanced in the world. It is unequalled in Europe and is in 
no way surpassed by the most modern units in America. 
The aims of the planners would appearto have been well 
realized in all aspects. Specific output per man-hour, of 
the particular type and weight of castings produced, is 
about twice that attained under previous methods of manu- 
facture. 

In the main, the foundry produces four-cylinder and 
six-cylinder engine blocks and heads and the larger castings 
for agricultural tractors. About 42 different castings are 
handled and the minimum casting weight will be approxi- 
mately 301b. Production is planned for an output of 400 
tons of finished castings per day of two 8-hr shifts. 
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Production Capacity is 400 tons of Finished Castings Each Day 


Sand is brought in by rail to a siding alongside the ancillary 
building and unloaded, by means of a 35-ton capacity wagon 
tipper, over a grid to fall into the wet-sand receiving hopper. 
From the base of this hopper, which is equipped with a 
vibrator unit, the sand is released to a reciprocating feeder 
conveyor delivering to a bucket elevator. This lifts the 
sand to almost roof level and discharges it on to a belt con- 
veyor from which it is ploughed off to charge two storage 
hoppers and feed two further belt conveyors, at right angles 
to the first, each feeding three more storage hoppers. 

Drying is effected by two Kestner Thermo-Venturi dryers, 
each designed for a throughput of 124 tons of sand per hour. 
The dryer consists of a vertical cylindrical column with, near 
the lower end, a venturi section. Air heated directly in a 
combustion chamber in which coke-oven gas is burned is 
fed by a fan to the base of the column. Wet sand from the 
storage hoppers is fed down to a point on the column im- 
mediately above the narrow throat of the venturi where it 
meets the heated air travelling upwards at its maximum 
velocity. The sand particles are entrained in the air and 
elevated to the parallel section of the column where the 
moisture is evaporated. 

Dry sand is conveyed by the air stream from the top of the 
column into a Lennox cyclone separator and is conveyed 
from the base of the separator to the dry storage hoppers. 
Clean air leaves the separator by ductwork and is discharged 
to the exhaust stack by the outlet-air fan. Two fans are 
used in order to obtain a balanced air flow through the 
system. 

Air dampers provided adjacent to the fans can be adjusted 
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to maintain the optimum flow consistent with a slight 
negative pressure at the sand inlet feed chute. Once set, 
further adjustments are not normally necessary unless condi- 
tions or material moisture content are substantially changed. 
The plant is under fully automatic control which serves to 
regulate the quantity of fuel burned in accordance with the 
feed rate and moisture content of the sand entering the 
drying column and thus ensure maximum economy in 
operation. 

From the dry hopper the sand is lifted by four Redler 
elevators to a Redler conveyor on the roof of the ancillary 
building. Thence, by a succession of further Redler con- 
veyors, it is transported on a gallery to the roof of the main 
building where it is divided into two streams. One runs 
east, to feed two hoppers for the moulding sand make-up 
and the other west to charge eight hoppers in the core-sand 


mixing section. 


Moulding Sand 

The bulk of the sand for moulding is, of course, collected 
from shake-out and knock-out stations and spillage at the 
moulding lines. A certain amount of new sand is added to 
make up for wastage and the whole is “reconditioned” 
before it is returned to the service hoppers above the moulding 
machines. 

Spillage and shake-out sand is chuted down to belt con- 
veyors on the ground floor. It is then elevated by an inclined 
belt conveyor to a storage hopper in the floor above. On 
its way it passes beneath a transverse magnetic belt which 
lifts out and removes any tramp iron. 

The reconditioning plant consists of eight Speedmullors, 
supplied by Herbert Morris Ltd. These are arranged in two 
groups of four, each group serving one of the two moulding 
lines and having a maximum capacity of 200 tons per hour. 
From the overhead hopper, returned sand is released through 
pneumatically operated gates to batch-weighing hoppers on 
each muller. When the scale indicates that the weigh 


hopper is loaded, the storage hopper gates are closed auto- 
matically and the batch of sand is retained until the appro- 
priate time for its delivery to the muller. 

Automatic controls admit an initial quantity of flushing 
water, followed by a batch of sand and a measured quantity 
of bonding agents in the form of a slurry. Miulling then 
starts—the machine has three freely rotating, solid-rubber 
tyred, planet wheels running at different levels on the wall 
of the cylindrical casing—and at the end of the preset period 
the discharge door opens and the sand falls to a belt conveyor. 
While mulling is proceeding, a further batch of sand is being 
weighed in readiness for the next cycle. Cycle time per 
l-ton batch, including charge and discharge, is 70 seconds. 

The conveyor belt under the mullers transfers the sand to 
an inclined belt that delivers it to the conveyor belt over the 
line of moulding machine hoppers. From this it is ploughed 
off as required and new, dry sand joins the surplus sand at 
the end of the belt for make-up. 

Slurry is prepared in a separate plant on the first floor 
at one end of the ancillary building. Constituent materials, 
Fulbond and powdered coal, are received in bulk. The 
Fulbond arrives on a 15-ton vehicle and is lifted pneu- 
matically, by vehicle equipment and a flexible coupling hose, 
to a Buell cyclone-type dry separator and from there is 
passed to four storage hoppers, each holding approximately 
60 tons. The separator is claimed to be 99-9 per cent 
efficient, but the air leaving the unit is passed through an 
Acme wet separator before it is vented to atmosphere. 
Material arrested by the wet separator is passed to the plant 
sluicing system. 

Coal powder is in 15 cwt containers, eight constituting 
a lorry load. The container is lifted by a 30 cwrt lift and 
travel hoist on a monorail track over four hoppers, each having 
a capacity of about 40 tons. When a container is lowered on 
to a vibrating platform on a hopper, a conical valve member 
sealing the entry is opened automatically. A flat slide valve 
in the container is opened and the contents are discharged. 


Diagrammatic layout of the Thames foundry. All the major equipment is installed on the first floor of the 1,200 ft x 180 ft main building 
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Kestner T.V. pneumatic sand dryers and elevators 


Graviner detection and suppression equipment is used 
throughout the installation against the hazards of fire or 
explosion. Each hopper is fitted with seven high-discharge 
rate bottles of chlorobromomethane. These come into 
operation should the pressure rise faster than 0-5 lb/in*/sec 
or by a total of 5 Ib/in® static. There is also a thermally 
responsive switch, operative on a temperature rise of the 
order of 35 deg C. Explosion vents, opening directly to a 
large-section stack, are covered by aluminium foil and 
weighted by a glass fibre reinforced plastics panel. 

To mix the slurry, metered quantities of the dry materials 
are fed into a 37-ft Riley vibrating conveyor and then chuted 
into the water in a propeller-type mixer. Approximately 
130 gal water, 350 1b coal powder and 360 lb Fulbond are 
required for a 200 gal mix. From the mixer the slurry passes 
to a storage tank and is then conveyed by a Mono pump 
through a 2 in ring main to the Speedmullers in the main 
building. All controls, grouped on a panel in the ancillary 
building, are interlocked for sequence. Mixers, pumps and 
mains are duplicated and separately controlled. 

Metering of slurry for the Speedmullor is effected by 
timing the opening of a Saunders-Crosby air-operated 
diaphragm on impulse received from the Speedmullor 
sequence panel. From one to three gallons of slurry may be 
required for a 2,000 Ib mix in the muller. 


Mimic panel for new sand distribution control 
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Bottery of ‘‘Speedmuliors’’ for moulding sand conditioning 


Core sand 

Initial planning indicated that at least 350 tons of bonded 
core sand would be required per working day of two 8-hour 
shifts, and that to meet all contingencies production capacity 
should be capable of carrying overload surges up to 25 per 
cent in excess. It followed that for the proportioning and 
preparation of an individual mix of one ton, a period slightly 
less than three minutes was all that could be allowed. 

Ten differently proportioned basic mixes had to be catered 
for and, to meet possible variation in the physical properties 
of the ingredients, each mix had to be capable of ‘rapid, 
detail adjustment. It was stipulated that the mix should be 
accurate to within 1 per cent of specification. These aspects 
of production were to be taken out of the hands of plant 
operators and placed under the control of a qualified chemist. 
Finally, it was necessary to convey the prepared mix to a 
selected work station in the core-blowing department at 
speeds in excess of 100 ft/sec. 

The automatic proportioning equipment installed in the 
Thames foundry successfully meets all these requirements, 
and is probably the most technically advanced aggregate of its 
type in the world. In conception, design and construction 
it is the result of collaboration between the Ford organization 
and the Sinex Engineering Co. Ltd. 

It consists of four Sinex batch-weighing groups to handle 


Slurry plant control panel. Explosion suppression control in centre 








the proportioning of the dry sands and additives. These 
materials are brought to the plant by Redler conveyors and 
held in storage hoppers compartmented to contain two types 
of sand and three additives. Two scales with weigh hoppers 
are provided, for each of the four groups, one for the sand 
and the other for the additives. On each group, three 
metering pumps are time-cycled with the weighing equipment 
to deal with the liquids—water and two oils. Mixing is 
effected in August-Simpson Mix-Mullers, and the bonded 
sand is delivered to the selected core-blowing machine by a 
Crane Turbo-drive pneumatic conveying system. 

Selection of composition formula is by means of the 
Oerlikon punched-card system. Ten basic mixes are inter- 
preted by punched cards and variation of any mix is obtained, 
if necessary, by altering the pattern of the card punching. 
Each mix is designated by a single letter and each punched 
card is similarly identified. 

All control equipment is grouped alongside the plant and 
comprises three main panels to each of the four units. In 
addition, Graviner detection equipment is installed for the 
suppression of any explosion inside the hoppers. Each 
control group consists of a mixing control panel, an Oerlikon 
control panel and a Crane Turbo-drive operating and 
indicating panel (mimic panel) for routing of the mixed sand. 
On the first panel are monitor lamps to indicate the progress 
of the mix, four process timers, and start, stop and re-set 
controls. The Oerlikon panel carries the controls by which 
the operational sequence is initiated and controlled and with 
which all the timing sequences are interlocked. A drawer 
beneath the panel houses the holder for the selected punched 
card and the start button. On the mimic panel is indicated 
the supply requirements of the core-blowing machines. 


Diagrammatic impression of the Sinex automatic proportioning plant for core sand. Below are the two ‘‘Turbo-drive’ 








The operator is made aware of the mix awaiting delivery, 
the mixing progress, and the batch being proportioned, and 
is also able to select the correct delivery point for a given mix. 
Lamps indicate the condition of the Turbo-drive equipment, 
whether “Available” or “In use,” and a 14-way switch 
enables the desired delivery outlet to be selected. 

The automatic operational cycle is initiated by insertion 
of the punched card in the drawer of the Oerlikon cabinet. 
A monitor lamp bearing a letter, and a group of numbered 
lamps in another row, are illuminated to show the selected 
mix and the individual ingredients of the mix. This num- 
bered group indicates the progress of the weighing sequence. 
On pressing the start button a red “Weigh in progress” lamp 
is illuminated and the weighing sequence commences. The 
punched card passes under electro-sensitive feelers which 
transmit impulses to preselector units in the scale dial heads 
and to the revolution counters of the liquid metering pumps 
of the Sinex batch-weighing system. These impulses pre- 
set the quantity of the first ingredient in the dry and liquid 
groups. The cycle is timed so that weighing of the dry 
materials and the dry additives starts simultaneously. Delivery 
of the metered liquid constituents to the Mix-Muller is 
delayed until after the dry mix has commenced. 

The weighing cycle proceeds as follows: 

1. The vibratory feeder for the bulk materials is started by 
an impulse from the Oerlikon controller and commences 
delivery, at a high rate, of the first ingredient—usually 
Aylesford sand—to the weigh hopper. As the weight 


approaches the pre-set value, the detector actuated from the 
scale pointer operates relays which change over from fast 
rate to slow rate on the feeder, reducing the delivery to a 
Immediately the correct weight has been delivered, 


trickle. 


sand delivery units 
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Control room of the core sand proportioning plant 


a further relay operates to break the power supply to the 
feeder and to extinguish the appropriate “Weigh in progress” 
lamp on the panel. 

2. A signal from the controller now sums the weight of the 
first and the second ingredients—usually Garside sand—and 
pre-sets the required total weight at the scale dial head. 
Sand from the Garside container is then vibrated to the 
weigh hopper and controlled to the final value as before. 

3. In parallel with these operations, the additives—fiour, 
bentonite and, in some instances, iron oxide—are similarly 
weighed and the associated “Weigh in progress” lights are 
extinguished. If at this point the sand weighing cycle is 
completed, the bond weigh hopper discharges its contents 
into the sand weigh hopper. The red ““Weigh in progress” 
lamp is then extinguished and the green “Held”’ lamp 
illuminated. 

While the weighing cycle is proceeding, the metering 


Sand feeders, weigh hoppers, ‘‘Mix-Muillers’’ and liquid pumps 
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Sand feeders and weigh hopper 


pumps transfer pre-set volumes of water and two oils from the 
storage tanks to two blow tanks. When the start button on 
the mixer control panel is depressed, the dry materials are 
discharged into the muller and the mixing cycle is started. 
After a period of 10 seconds the blow tanks discharge the 
liquid additives, under air pressure, into the muller. The 
green “Held” light then goes out and a new weighing 
cycle can be started. 

The final mixing sequence is timed and monitored by 
the mix timer. Orange lights are provided on the mixer panel 
to indicate that dry materials, oil and water are directed 
to the mixer. These are illuminated in succession to show 


the completion of each operation, and each cycle is timed 


on the appropriate timer. When the mulling is completed 
the mix is discharged automatically to the Turbo-drive 
system, the delivery being indicated by the fourth orange 
lamp and timed by the fourth timer. 


Bond ingredients feeders and liquid blow tanks 








































Crane ‘‘Turbo-drive’’ unit for pneumatic delivery of core sand 







At this stage the plant holds a finished mix in the Turbo- 
drive equipment awaiting delivery, another mix is in progress, 
and a further batch is being proportioned. The operator 
then observes the mimic panel where the supply require- 
ments of the core-blowing machines are indicated by the 
illumination of numbered and lettered lamps. The number 
of the light in the top row indicates the core machine re- 
quiring material and the letter indicates the specific mix 
required. These lights are actuated by Sinex diaphragm-type 
bin-level relays in the core-blower storage hoppers. They 
operate when the sand in a hopper falls below a given level. 
Memory lights in the bottom row of lamps on the mimic panel 
are lettered to show the mix held in the Turbo-drive unit. 
A mix is supplied to the appropriate core blower by selection 
of the machine number on the 14-way switch on the panel. 
Selection of the number illuminates the equivalent “Selected 
station”’ lamp in the middle row. Depression of the ““Blow”’ 


















Fourteen-way selector junction for core sand delivery, interior 











button will then deliver the charge to the core-blowing 
machine and the next mix can be completed. 

For test purposes or in the event of any failure or mal- 
function of the automatic system, operations can be conducted 
by manual control. On both the Oerlikon control panel 
and the mix control panel are appropriate switches for this 
purpose. 

Supplied by August’s Ltd., the Mix-Mullers are of the 
Simpson type, with a mixer 7 ft diameter x4 ft high and 
driven by a 40 h.p. motor. The outstanding feature of this 
type is the method of mounting the mullers on bell cranks 
pivoting on the vertical shaft and loaded by a single com- 
pression spring carried between the arms of the bell cranks. 
By this means a high muller pressure—up to 2,000 Ib in 
these machines having a batch capacity of 2,000 lb—becomes 
possible with relatively light mullers and, consequently, 
a minimum of muller inertia. The spring is enclosed in a 
telescoping casing and the applied load is, of course, capable 
of adjustment. 

Pairs of Mix-Mullers each capable of delivering a 2,000 Ib 
charge of sand every three minutes, feed a Crane Turbo-drive 
unit. This consists of a vertical cylindrical casing with a 
conical base section. The mixed sand is admitted through a 
gate in the top cover, which is reclosed automatically when 
the ““Blow’’ button on the control panel is depressed. Pres- 
sure air is first admitted by way of tangential jets in the 
conical section in order to promote a swirling motion of the 
sand about the outlet orifice in the base and then air at a 
pressure of 60 Ib/in* is admitted to the head of the casing by a 
2in diameter conduit. The complete charge is propelled 
along a main at a velocity of more than 100 ft/sec to the 
14-way switching station, already pre-set from the control 
panel, and thence to the hopper over the selected core- 
blowing machine. 

At the switching station, the sand main connects with a 
telescoping conduit mounted on a radial arm that can be 
swung through an arc in a horizontal plane. The arm is 
provided with an indexing mechanism to align the conduit 
precisely with any of fourteen internally coned sockets 
arranged in a semicircular framing. Externally, pipe lines 
are run from the sockets to the service hoppers above the 
core-blowing machines. Remotely controlled, from the 
14-way switch on the mimic panel, the radial arm is auto- 
matically indexed to the selected line and the externally 
coned end of the telescoping conduit is moved to seat firmly 
under pressure in the appropriate socket. 

There are two Turbo-drive units and two 14-way switching 
stations. On one of these, nine lines are furnished with 
2-way switches, thus enabling a total of 23 hoppers to be 








Fourteen-way selector junction for core sand delivery, exterior 





Automobile Engineer, June 1958 








served. In these switches, short sections of straight-through 
and divergent pipes are arranged on a carriage. When a 
changeover is operated, the carriage is first lifted to break 
the angled joint faces, then traversed to bring the other pipe 
into position, and finally lowered to establish the new 
connection. These two pneumatic delivery systems are the 
only examples of their type outside the U.S.A. 

In all, the proportioning plant feeds 37 hoppers serving 
45 core blowers and core shooters. Manual labour is elimi- 
nated in the handling of raw materials, in mixing, and in the 
distributed delivery of the bonded mixture. Plant operators 
can exercise no influence on the proportioning of the various 
mixes and consequently homogeneity is obtained in each 
individual mix and consistency is maintained throughout 
long production runs, It is noteworthy that for a plant with 
such a high throughput only four operators are needed. 
One unloads and dries the sand, one distributes sand to core 
and mould departments, two control the Sinex propor- 
tioning plant. 


Core making 

Occupying an approximately central area of the main 
building, the core making department is located between the 
moulding lines and the fettling lines. All cores are made 
on semi-automatic machines, 39 core blowers and 6 core 
shooters. Outstanding machines are four No. 300 high- 
speed, central blow-head, twin-station units supplied by 
Foundry Equipment Ltd. These are used for the large, 
intricate cylinder block cores. At full capacity each of these 
twin-station machines can produce approximately 120 cores 
per hour. The maximum weight of the cores produced 
is 90 Ib, considerably less than the weight of cores blown on 
the smaller F.E. No. 220/530 machines also installed in the 
department. This is accounted for by the more intricate 
character of the cores and the fact that the core boxes are 
split mechanically in four directions so that barrel cores can 
be produced. 

A battery of five 220/530 machines are installed. Each 
consists essentially of five units—core blower, roll-over, 
transfer, push out, and lift—mechanically combined and 
linked by air and electrical circuits. Operation is electro- 
pneumatic and all movements are interlocked for correct 
sequence. Various movements require adjustable time 
delays and the circuits for these and the interlocking system 


Foundry Equipment two-sta- 
tion machine for cylinder 
block cores 
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Osborn-Jackman core-blowing machine 


are housed in a control cabinet remote from the machine. 
Push buttons and sequence switches on the front of this 
cabinet enable each movement of the machine to be tested 
individually. For production control certain of these buttons 


are duplicated on a small panel on the front of the machine, 
convenient for the operator. 
Two core boxes are employed, being mounted one on the 


top and one on the underside of the roll-over table. While 
the top box is being used for blowing a core, a previously 
made core in the inverted bottom box is being stripped. 
When working on a continuous cycle, operation stops when 
the top core box has been blown and transferred out to the 


roll-over table. In this position, a dryer plate is placed over 














the core and the “Roll-over” button is pressed. This 
initiates the next complete cycle. 

The dryer plate is clamped and the table inverts, thus 
bringing to the top the previously stripped core box, while 
the newly blown core box rolls over to the stripping position. 
The core, of course, is retained by the dryer plate. 

The top core box is transferred into the blower, where 
it is raised and forced against the blow head by a hydraulic 
cylinder working in conjunction with a booster unit. This 
pre-set booster pressure initiates the blow. Air under 
pressure in a cast steel reservoir at the machine head is 
released to force the charge of sand carried in the blow head, 
through the biow plate and into the core box. 

After blowing for a pre-set period the air is cut off, 
residual pressure released, and the core box is lowered away 
from the blow plate. The blow head then traverses hori- 
zontally to receive a new charge of sand from a storage 
hopper above the machine head. While the blow head is 
being recharged, the blown core box is transferred out to 
the roll-over table. 

Simultaneously with the foregoing operations, the inverted 
core on the underside of the table is being stripped. The 
draw saddle rises to the dryer plate, opens the clamps, 
starts the box vibrators, and commences its slow downward 
strip stroke. After a suitable length of travel, the strip 
motion changes from slow to fast rate to complete the opera- 
tion. A pusher then moves the core laterally on its dryer 
plate to a position above the lift platform. This device is 
not included in the automatic cycle, but is operated by a foot 
valve to raise the core, on the dryer plate, to a convenient 
level for handling. However, operation of this valve also 
serves to reset the automatic air circuit for the roll-over. 
On release of the valve the lift platform returns to its lower 
station. 

On the control cabinet is a selector switch for “Continuous” 
or “Single” cycle. If ‘“‘Single” is selected the empty box 
will not automatically be transferred to the blower after the 
table has rolled over. This provides opportunity for the 
operator to replace loose inserts in the box, and the machine 
cycle is then re-initiated by depression of the “‘Start”’ button. 
Emergency stop buttons that exhaust all air from the machine 
and cut off the electrical supply are provided on both the 
control cabinet and the machine panel. An electrical 
failure will de-energize the solenoid of the mains air valve 
and stop the machine. 

These machines can produce cores to overall dimensions 
of 36 inX 22} inX114 in deep up to a maximum weight of 
125 lb. Minimum operational cycle time is 15 sec and at 


Foundry Equipment core blower wi.h roll-over and lift 











this high production rate the free air consumption, at 100 
Ib/in® pressure, is 164 ft/min. 

A large number of Osborn 193A and 194A core-blowing 
machines are installed. These machines, supplied by 
J. W. Jackman & Co. Ltd., are pneumatically operated and 
controlled to give a fully automatic blowing cycle. The 
operator positions the core box on the lift table and pulls 
the operating handle. In automatic sequence, the machine 
clamps the box up to the blow plate, blows the core, exhausts 
at the termination of the blow, unclamps the box, and finally 
ejects the box on toa conveyor. The sand reservoir moves to 
the “Fill” position, receives a new charge from the sand 
hopper, and returns to the “Blow’’ position. 

Loading of the core box into the machine, and unloading, 
is facilitated by the provision of rollers on the lift table. 
These rollers sink below the level of the table surface when 
the box is clamped preparatory to blowing. Boxes of a wide 
range of heights may be used since the clamp piston has a 
maximum stroke of 10 in. This feature enables horizontally 
divided boxes to be used, with the cope secured to the blow 
plate. The core is stripped from the cope while on the 
machine, thus facilitating the placing of the dryer plate and 
the stripping of the core from the drag. Miminum cycle 
time on these machines is 7 seconds. 

Hansberg Coreshooters are used for certain cores requiring 
a relatively stiffer sand mix. These machines are of Italian 
origin and embody the principle of “‘shooting”’ a compacted 
sand mass into the core box instead of injecting it in the 
manner of core-blowing machines. The major advantage 
claimed for the shoot method is that compressed air does not 
enter the core box during the filling process and, consequently, 
the need for venting the core box is greatly reduced. Further- 
more, the sand-blasting effect of blown sand on the core box 
is largely eliminated, and a more densely rammed core is 
obtained. 

The machine is arranged for semi-automatic operation, 
with oil and pneumatic actuation. Control is effected by two 
levers on the machine head. A lever on the left controls the 
vertical traverse of the table and pre-sets it to a convenient 
height to suit the depth of the core box in use. The right- 
hand lever controls four sequential operations; closure of 
the sand shutter, closure of the core box clamp, elevation of 
the table, and shooting of the core. 

From the machines, the cores are transferred by the 
operators to platform hangers on an overhead chain-link 
conveyor which carries them through the baking ovens. 
The baking installation comprises a battery of five ovens to 
the design of the Foundry Equipment Co., of Cleveland, 


Joint faces of cores are finished on grinding machin-s 





Automobile Engineer, June 1958 














Ohio, and supplied by Matthews and Yates Ltd. Hot air, 
directly heated in a coke-oven gas furnace, is circulated by 
fans through ducts in the framing and enters the oven by 
louvres in the side panels. The conveyor loops backwards 
and forwards in the oven, entering and leaving by the same 
end. A final section is operated as a cooling zone, and when 
the baked cores emerge into the shop they are handleable. 

Operating temperature is 450 deg F and baking time is 
varied in accordance with the cross-sectional area of the 
cores. Two hours is sufficient for the relatively smaller 
cores, but up to 2hr 36min may be required for larger 
All the ovens—four are of the 4-pass type and one 
6-pass—are elevated from the shop. floor to provide a 
storage area underneath for finished cores. All cores are 
baked at least 24 hours before they are used in the mould. 

After leaving the baking oven, cores are inspected and 
any minor rectification is effected, if necessary. Such part 
of the*core that is contacted by molten metal is then coated, 
by dipping, in a plumbago or a Charnotte wash. Washed 
cores are dried in three horizontal core-wash ovens. Finally, 
the dried core is finished on a core-grinding machine to 
precise height or length for jigging. 

There are nine of the machines in two types, both of 
American manufacture. One has two spaced, overlapping 
abrasive wheels, with their spindles lying in parallel planes 
arranged at an acute included angle, to produce an obtuse- 
angled locating face on the core. The carriage of this 
machine operates on a pendulum cycle, one core being 
ground while the other fixture is unloaded and reloaded. 
A flat locating face is ground on the cores by the other type 
of machine. This resembles a conventional surface grinder, 
having a large diameter annular abrasive wheel on a vertical 


cores. 


Diagrammatic arrangement of typica 
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spindle and a rotating table carrying two fixtures. Again, 
one core is ground while the other fixture is unloaded and 
reloaded. 

Finished cores are stacked on stillage racks of an unusual 
type. The rectangular frame is arranged to accommodate 
a number of detachable shelf units that can be positioned at 
suitable vertical spacings. Each shelf is hingedly attached at 
its rear edge and latched at the front, and tension springs at 
each side connect the front of the shelf to the rear framing. 
Loading is from the lower shelf upwards, with the empty 
shelves retracted by the springs to give access, and as each 
shelf is filled the one above is brought down to position and 
latched. This procedure, reversed when unloading, of 
course, eases the labour of loading or unloading and mini- 
mizes the possibility of damaging the cores. Stillages are 
placed in storage and transferred to the moulding lines by 
lift trucks. 


Melting 

Pigs and coke are brought in from the Ford Dagenham 
blast furnace and coke ovens by the Company’s own rail 
system, operating with diesel locos. The metallics—pigs, 
scrap steel, and back-scrap—are assembled in an enclosed 
dock and lifted as required to the skip-loading platform by 
two 6-ton Babcock and Wilcox overhead cranes each equipped 
with an electromagnet. Care is taken to prevent the coke 
being broken down in transit. It is transported in special 
containers which are lifted from the rail wagons and dis- 
charged into storage hoppers above the skip-loading platform 
by a telpher system. Limestone is handled by the same 
method. 

At the skip-loading platform the metallics are fed in 
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Osborn automatic-cycle moulding machine 


sequence to a weigh hopper, indicating the weights on a 
large diameter dial visible to both the crane driver and the 
skip operator. When the metallics are received in the skip, 
it moves to a second station and measured quantities of coke 
and limestone from another weigh hopper are added to the 
charge. The skip is then elevated to the charging platform, 
the charge is unloaded into the cupola, and the skip returned 
to the loading platform on an automatic cycle. 

The four cupolas are of the hot-blast type, 108 in diameter 
and water cooled around the melting zone. Each has its 
own skip charger, and each pair is served by a hot-blast 
installation. Cupolas are operated alternately in pairs; 
while two are melting two are being rested for lining repairs 
and general maintenance. Individual melting capacity is 
30 tons per hour. Each hot-blast unit, built by Cupodel 
Ltd., is designed to supply air at the rate of 16,000 ft*/min 
at a blast temperature of 500 deg C. These are the largest 
units to date installed in the United Kingdom. 


An exhaust fan driven by a 150h.p. motor extracts the 
cupola gases through three offtakes located a short distance 
below the top of the cupola burden. The gases, at from 
400 to 600 deg C, pass through a centrifugal dust extractor 
before reaching the cylindrical, cyclone-type combustion 
chamber where they are burned with air supplied by a 
separate fan. Leaving the combustion chamber at a tempera- 
ture of more than 1,000 deg C, the gases are drawn over four 
banks of cast steel and cast iron ribbed tubes in a recuperator. 
Here they give up heat to the blast air flowing through the 
tubes. Leaving the recuperator at about 500 deg C, the 
gases pass through the exhaust fan and are exhausted to 
atmosphere by way of a stack in which is located a valve 
controlling the volume drawn through the system. Some 
gas from the exhaust stack is recirculated to lower and control 
the temperature of the gas to 800 to 900 deg C before entering 
the recuperator. 

An interesting feature of the recuperator is the Swedish 
Broman Ekstrém mechanical shot-cleaning equipment for 
the tubes. Without interruption of operation, shot from the 
base of the recuperator is elevated to the top of the unit by 
high-pressure air and distributed over the upper banks of 
tubes. In falling through upper and lower banks, the shot 
effectively dislodges dust collected on the tubes. Shot and 
dust fall to the base, the dust is separated out, and the shot 
is collected for recirculation. At the Ford installation the 
equipment is operated for two 30-minute periods each shift. 

Blast air is supplied by a Keith Blackman high-pressure 
centrifugal fan driven by a 275 h.p. motor and, after heating 
in the recuperator, is conducted through an insulated main 
and wind belt to the cupola tuyeres. A high wind-belt 


pressure of the order of 65 in w.g. is employed. By means of a 
recuperator by-pass main—closed during normal operation— 
the cupola can be operated on cold blast if necessary. In 
the event of a temporary interruption of melting, a single 


push-button control can shut off the hot blast to the cupola 
and simultaneously open a vent to allow cold air to pass 
through the recuperator and prevent overheating of the tubes. 
For preheating, a large Gako coke-oven gas burner with 
electric ignition and automatic flame-failure equipment is 


Monometer hot-metal receivers, 
each holding up to eight tons of 
metal at pouring temperature, 
ensure a continuous supply of 
metal from the cupolas to the 
moulding lines 
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Multiple-core assembly jig 


provided in the combustion chamber. Coke-oven gas is 
used normally only for a short time at the start of each week’s 
melting programme, but it can be used to augment the cupola 
gas if necessary during periods of low-rate operation. 

Each hot-blast installation is fully instrumented by Ever- 
shed and Vignoles Ltd. A central control panel for each 
plant has temperature, draught, and pressure instruments 
for gas and air flow; automatic controls maintain steady 
recuperator and blast temperatures; all control valves are 
thotorized and operated from push-buttons and position 
indicators on the panel. The cupola blast is controlled 
automatically by Foxboro Yoxall Ltd. air-weight equipment 
A recorder shows the height of the charges in the cupola. 

At each cupola is a Monometer stationary, hot-metal 
receiver having a capacity of eight tons. It is refractory 
lined and equipped with a suspended roof in four sections. 
For heating up from cold or maintaining metal temperature 
during meal breaks or other interruptions of operation, the 
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Multiple-core lifting jig 


receiver is fired by coke-oven gas. The burners are located 
at one end of the receiver and the flame is directed over the 
surface of the metal. Exhaust gases are used to preheat 
the incoming air to the burners. Gas firing is unnecessary 
during the run-through of normal operation. At the opposite 
end is a hopper to receive the metal flowing from the cupola, 
without interruption when the receiver is tilted to fill a ladle. 

In the cupola launder is a weir and the slag layer flows off 
and falls into a trough of running water. The slag, on 
quenching, breaks up into granules and is carried away by 
the plant sluicing system for disposal. Thus a supply of 
slag-free metal at pouring temperature—1,450 to 1,500 deg C 
—is maintained at all times for the intermittent feeding of 
ladles for the conveyor system of casting. The receiver is 
mounted to tilt on rollers carried on ball-bearing plummer 
blocks. Tilting gear is fully mechanized, with push-button 
control, supplemented with manual gear for precise control. 

Pouring equipment comprises ten barrel-type ladles of 
2,000 Ib capacity, suspended from electric hoisting and 
towing units, for metal conveying and pouring the larger 
castings and four 1,000 lb ladles for smaller castings. To 
meet the contingency of a temporary hold-up on the moulding 
line, a pig-cast machine capacity of 20ton/hr is 
available to handle surplus metal from the cupola. 


with a 


Left : Transfer of drag mould from machine to mould conveyor 


Below : Pouring line with synchronized ladle conveyor line 














Casting drag-out by cooling conveyor chain 


Moulding 

Moulding is carried out on two 800 ft, continuous loop, 
Acme pallet conveyor lines, encircling eight semi-automatic 
moulding machines, four for drag flasks and four for cope 
flasks. The flasks are of a large, standard size, each 46 in X 
31 inX16in deep, and have trunnion ends for lifting and 
turn-over operations. Empty flasks are brought to the 
moulding machines by return conveyors inside the main 
conveyor loop. 

The Osborn 1236] moulding machines, the largest of their 
type, and each weighing over 20 tons, were built by J. W. 
Jackman and Co. Ltd., to the design of the Osborn Manu- 
facturing Co., of Cleveland, Ohio. They are equipped for 
automatic or semi-automatic cycle operation initiated by the 
operator and can complete a cycle in 22 seconds. Each 
machine pulls in an empty flask as a completed flask is 
pushed out. This is effected by a latch on an overhead 
carriage carrying the sand measuring box and the squeeze 
head, and the following operations occur sequentially. 

The flask is lowered on to the pattern plate secured to the 
machine table and is filled with a predetermined quantity of 
sand on the automatic opening of louvres in the base of the 
measuring box. It is then jolted for a pre-set number of 
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jolts to settle the sand firmly against the pattern plate and 
excess sand is strickled off by means of a bar as the squeeze 
head moves into position over the machine table. Simul- 
taneously, the measuring box returns to the “‘Fill’’ position 
where it is recharged from the overhead service hopper, 
and the run-in latches engage on the next empty flask. 

With the squeeze head in position, the table is raised by a 
36 in diameter squeeze piston, and the sand in the flask is 
subjected to a pressure of more than 70,000 1b to further 
consolidate it. At the same time, the draw frames, fitted 
with rollers, rise to the flask run-in/run-out level. The table, 
pattern, and flask are then lowered. The draw frame inter- 
cepts the flask, a vibrator mounted on the pattern is energized 
to free the pattern from the sand face, and the pattern is 
stripped down out of the mould. The squeeze head then 
moves clear of the machine table, pushing out the completed 
mould to the run-out stand and bringing the filled measuring 
head and the next empty flask over the table to complete 
the cycle. 

In the Ford foundry, a semi-automatic cycle is currently 
employed. The machine stops after the flask has been 
jolted and strickled off. Two buttons must be depressed 
simultaneously to re-start the cycle at the squeeze operation, 
thus ensuring that both hands of the operator are engaged 
and any risk of being trapped in the squeeze is obviated. 
The completed drag flask is turned over and transferred to 
the main conveyor on the lift-and-travel air hoist. Cope 
flasks do not require to be turned over, but are lifted out and 
lowered directly to the drag on the conveyor, after the cores 
have been fitted to the mould, of course. An item of interest 
on the cope is that no separate pouring head mould needs to 
be added. There is a sufficient height of sand in the deep 
flask to enable this to be formed as a depression in the sand 
by means of a suitable pattern attached to the squeeze head. 

In the case of complicated coring, as for an engine cylinder 
block, the individual cores are taken from the stillage racks, 
already referred to, and assembled on a transportable jig 
placed alongside the mould conveyor. Long guiding 
dowels are inserted in the jig base and then a lifting jig 
suspended on an air hoist is lowered over these. When in 
position, pneumatically operated fingers engage under the 
core assembly and it is lifted clear of the assembly jig and 
transferred to a position over the mould conveyor. The 
guide dowels are inserted inthe drag flask, the core assembly 
is lowered over the dowels into the mould, the latching 
fingers retracted, and the lifting jig withdrawn. 


Castings and back-scrap con- 
veyors in a gallery between 
the buildings 
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Cope and drag are locked together by knock-on clamps 
before reaching the pouring section of the conveyor line, 
just prior to the loop in front of the cupolas. A King mono- 
rail conveyor system is provided for handling the ladles at a 
speed synchronized with that of the mould line. The 
operator fills the ladle from the hot metal container at the 
cupola and the self-propelled, two-speed hoist unit transports 
it on the monorail to the start of the pouring section. Here 
it is adjusted to align with a mould and then latched on to a 
chain running parallel to the mould conveyor and at the same 
speed. The suspended control box has buttons for forward 
travel, fast or slow; reverse travel, fast or slow; latches, 
engage or disengage; and stop. Operating conditions in the 
pouring section are particularly good. The area is well 
lighted, fresh air is brought in by an overhead trunk, and 
heat and fumes are carried off by a large-section ducting with 
the intake angled over the pouring line. 

The metal solidifies while travelling round the loop and 
starting down the parallel line in the opposite direction. 
Clamps are knocked off and approximately half-way down the 
line the cope flask is lifted, vibrated to clear of sand, and 
placed on a roller track for return to the moulding machines. 
Headers and risers are knocked off the casting and carried 
away by the back-scrap conveyor to the ancillary building. 
The drag continues through a cooling and fume-extracting 
tunnel and, after traversing the end loop, enters the drag-out 
section. Castings are lifted out by hook-type carriers 
suspended on the 5,000 ft monorail cooling conveyor, which 
here runs directly over the mould conveyor, and transferred 
across a gallery to the ancillary building. 

Continuing, the drag flask encounters a pendulum lever, 
which triggers a pneumatic cylinder to push the flask on to a 
transverse track to a vibrating shake-out. It is then elevated 
to the return track to the moulding machines. After the 


push-off, the mould conveyor pallets are cleared of sand by 


means of an air-operated, reciprocating, rubber squeegee. 

The back-scrap conveyor, which is also fed with material 
from the primary knock-out line, delivers the metal to a large 
sprue mill, in which it is tumbled to clear of sand. From the 
sprue mill, the metal is taken by an apron conveyor to rail 
wagons for transport to stockbins for re-melting. 


Casting treatment 

Approximately three hours are spent by the castings on the 
cooling conveyors traversing the ancillary building and then 
sand and cores are removed by vibrators and the castings pass 
to the primary knock-out floor. Risers and feeders are 


knocked off the castings, while they are still suspended on_ 


Snow duplex grinder for removal of end flash 
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Primary knock-out and sand removal station 


the conveyor, by hand tools, and the debris falls to the jigging 
conveyor feeding to the sprue mill. 

Some of the castings, mainly cylinder blocks and tractor 
housings, have the end flashings removed from two opposite 
faces on a battery of 12 duplex disc grinders. These mach- 
ines, specially developed for the purpose and supplied’ by 
Snow & Co. Ltd., have two wheelheads each carrying a 
30 in diameter, 23in bore, X3in thick grinding wheel. 
Spindles are driven by 50h.p. motors through multiple 
vee-belts at 760 rev/min, giving a speed of 6,000 ft/min at 
the periphery of the grinding wheels. A feature of the design 
is the hydraulic loading of the wheelheads inwards, so that 
under extreme conditions of grinding they may be forced 
outwards by the work without sustaining damage. 

A cylinder block is loaded in the fixture and hydraulically 
clamped. When the “Cycle start” lever is operated, the 
table is traversed hydraulically at a speed of 12 ft/min 
carrying the workpiece between the two wheels. After a 
stroke of approximately 48 in, the carriage automatically 
reverses and returns to the loading position at a speed of 
48 ft/min. Grinding time is thus 20 sec, return time 5 sec, 
and allowing 20 sec for loading and unloading, the floor-to 
floor time is 45sec. This operation removes flash of approxi- 
mately jin. to give a rough clean-up to two faces of the 
cylinder block. 

Castings are two monorail service 


then returned on 


Castings conveyor from Wheelabrator unit to fettling lines 











ZB | The fettling department has seven slat-type conveying lines 


conveyors in the second gallery to the main building for 
cleaning and fettling. They are first conveyed through one 
of two 6-wheel continuous Wheelabrator shot-blasting 
cabinets and delivered to vibrating shake-out screens at the 
ends of seven slat-type conveyors. Fettling by hand and by 
air-operated chisels is carried out on these conveyors. 

Some castings, particularly cylinder blocks, require shot 
blasting on certain oil-retaining walls, for instance, the 
interiors of crank chambers and tappet chests. Such work 
is taken off the conveyor lines to one of seven “‘spot’’-type 
shot-blasting cabinets. In these totally enclosed cabinets 
is a circular work table that can be elevated to a suitable 
height and is air-operated, under external pedal control, to 
turn on its vertical axis through an angle to give blast coverage 
of the work area. 

After inspection, those castings requiring testing for oil 
and water tightness are passed to one of twelve test stations. 
They are plugged and filled with water at a temperature of 
85 deg F and a pressure 65 lb/in®. The water contains soda 
in solution so that a rust-inhibiting film remains on the 
internal surfaces of the castings after draining and dry-out. 
The finished castings are then stowed in tote bins ready for 
trucking to the machine shops in the main Dagenham plant. 





Air conditioning 

No trouble, expense, or equipment has been spared in 
the provision of the clean, healthy and comfortable working 
conditions which are regarded as an essential factor in 
obtaining and maintaining a high productivity rate. The 
pressure-ventilating, temperature-regulating, and air-puri- 
fying systems are quite outstanding in their scope and their 
scale. The whole air content of the buildings is changed 
at the rate of seven times an hour. In moulding and fettling 
departments and other specific areas, the rate is locally 
increased to as many as sixteen times an hour. 

All air entering the building is filtered and delivered 
through screens of tubes for warming in winter and cooling 
in summer. Steam heaters around the perimeters of the 
buildings and over main aisles and doorways compensate 
for heat losses. Fans and windows are thermostatically 
controlled to adjust in response to temperature variations. 

Exhaust systems draw off dust, fumes and smoke at source 
and so prevent their dispersal within the buildings. The 
entire system, one of the largest installations in this country, 
was undertaken by Air Control Installations Ltd. The 
twenty-six Type N Roto-Clone hydrostatic precipitators 
employed in the exhaust system handle 42,000,000 ft® of air 
per hour. Besides collecting the dust and fumes at source, 
they thoroughly scrub out foreign matter before discharging 
the cleaned air to atmosphere. Approximately 35 tons of 
sludge are taken each day from the Roto-Clone units. 

Twelve of the Roto-Clones are mounted on the roof of 
the main building, and control the dust from the moulding 
and shake-out area, core grinders, spot blast cabinets and 
Wheelabrators. They are fed by a total quantity of 800 
gallons of water per minute, and continuously discharge the 
collected material in the form of a slurry at the same rate to a 
gravity-type central sluicing system. All is led to two 
large settling tanks, from whence the water overflows to 
cooling ponds before being re-circulated to the sluice-way. 

A further fourteen Roto-Clones are at ground level 
outside the ancillary building and these control the dust at 
the primary knock-out section, vibrating knock-outs, 
grinders and back-scrap separation plant. These Roto- 
Clones have built-in conveyors which continuously eject the 
collected material as sludge to skips for mobile transfer to 
the settling tanks. After the initial filling of their sludge 
tanks, they require only sufficient water to make up for that 
lost by evaporation and in the ejected sludge. 


Roto-Clone installation 
alongside ancillary building 
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FORD strides ahead 


... and the new Foundry at Dagenham, with its superb equipment and 
fine working conditions, offers powerful evidence of progress 

in Ford’s modernisation programme, a plan for development unequalled 
by any other manufacturer in Europe. Here’s a vote of confidence 

in Britain’s future, a foundation for greater vehicle exports, and a promise 


of even more value for money for Ford owners everywhere. 





FORWARD 
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Designers and draughtsmen—would you care to use your skills in the 

service of Ford? We are on the look out for designers and designer-draughtsmen 
with automobile experience, and for jig and tool and foundry equipment and 
layout draughtsmen. If you think you would fit and we'd suit, write now 


to our Training and Recruitment Department at Dagenham. 


wet BOOO o- oncennan 
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1-F-E/ HOLCROFT design, 


supply, and install, the first 
two of three continuous 


gas carburising furnaces 
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rogramme... 


1.F.E. in association with Holeroft & Con 
Detroit, were responsible for the design 
installation of two, twin track pusher t 
discharge furnaces for press quench operat 
These furnaces set a new standard « 

for continuous gas carburising plant 
maintain, and with increased therma 

they are, apart from loading and unk 


ope rations, comple tely automat 


quipment Ltd. 


ALDRIDGE, STAFFS. 


Telephone : Aldridge $2245-6 
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SOW 30 special Double Bise, Grinders ) 


_ now operating. inthe new at - 4 AN | 
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I.F.E. Holcroft design, build and install 
the Spring Hardening Furnace for 
Commercial Vehicle Road Spring Sets. 


iutomatic dis« harge mact 
ndexed forming i 


nch tank 


International Furnace 


a2) 
cD ALDRIDGE - STAFFS 
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Equipment Ltd. 


Aldridge 52245-6 


Telephone: 


















AT THE NEW 
FORD FOUNDRY 





























Photograph by courtesy of 
The Ford Motor Co. Ltd. 





An impressive batch of four August-Simpson Mix-Mullers 
for Core Sand Mixing Plant—Large size 2F—each Mix-Muller 
having a batch capacity of 2,000 Ibs. 

Each Mix-Muller is charged by means of an overhead batch 
hopper in conjunction with an automatic weighing plant. 

The charging operation and sequence for material and 
liquid additions, length of 
mixing cycle, and discharge 
mechanism are automatically 


controlled. Ui LU ote 


Sole Licensees and Manufacturers for British Empire (excluding Li M | T E D 


Canada, Australia and New Zealand) of the Simpson Sand Mixer. 























Telephone: Halifax 61245/6/7/8 HALIFAX : ENGLAND _ Telegrams: August, Halifax 


ee eee 
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Twenty-six ROTO-CLONES, handling forty-two million 


cubic feet of air per hour, control at source the dust and fume 


created by foundry processes. 


This important project was entrusted to 












dust collectors AIR CONTROL 
FOR THEIR INSTALLATIONS LIMITED 


i imad RUISLIP - MIDDLESEX ~- RUISLIP 4066 


LONDON BIRMINGHAM MANCHESTER ° NEWCASTLE ° G@Lascow 


FOUNDRY Wee 










ume contr ir fil n r c iditioning industrial fans for every purpose 





Installations Ltd. are the sole manufacturing licensees in Great 


roducts of the American Air Filter Co., In 


Naturally 
6080 
Chose 


DONOVAN 


Overhead bus-bar equipment, 
travelling contact type for 
feeding electric power to the 
overhead cranes and hoists in 
the new FORD Foundry 


Outstanding features include 
Enclosed conductors eliminate iluseraced above is an installation 
hazards of exposed wiring fitted to a 2-ton crane, similar to that 


Stondard straight or curved supplied to FORD MOTOR CO. LTD 
section for most installations 


Adaptable to existing as well as 
new installations 


THE DONOVAN ELECTRICAL CO. LTD 


GRANVILLE STREET, BIRMINGHAM, 1. Phone: MIDiand 5683 


London Depot: 149-151, York Way, N.7. Phone GULliiver 7896 Glasgow Deport : 22 Pict St., C.2. Phone CENcral 0130 
Sales Engineers available in LONDON BIRMINGHAM BELFAST MANCHESTER GLASGOW BOURNEMOUTH 








As specialists in the design and construction From preliminary plans to final installation 
of Overhead Doors we are proud to have our engineering service assures you of quality 
co-operated with The Ford Motor Co. Ltd. equipment designed and built for your 
in equipping their New Foundry with particular application. Write for our latest 
“WELPAK” and “WELLIFT” doors. brochure. 


WESTLAND ENGINEERS L'™ YEOVIL, SOMERSET 


TELEPHONE: YEOVIL 1109 ALSO OFFICES IN LONDON & MANCHESTER 
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JACKMAN-BUILT OSBORN MACHINES 


6099 


NEW THAMES FOUNDRY 


ALL SIXTEEN Automatic Moulding Machines in the new foundry have been built 
by JACKMAN 


They are OSBORN . 1236] Machines 


JACKMAN HAVE ALSO JUST SUPPLIED ELEVEN AUTOMATIC OSBORN Core Blowers 
for FORD. More are on order. 


j.W.JACKMAN & CO. LTD. 


VULCAN WORKS, BLACKFRIARS ROAD, MANCHESTER, 3. 


"Phone: Deansgate 4648-9 Telegrams: Blast Manchester 
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| OVER SO YEARS’ EXPERIENCE 


FORD CHOSE 


STOTT’S 


CONVEYORS 
AND ELEVATORS 


OPERATED 

DOORS 
PUSH 
BUTTON 
CONTROLS 





MECHANICAL 
pon septa | ST. GEORGES 
. my | 5 SHOT BLAST 
5 eee es sts 6 PLANTS 


INSTALLED IN THE NEW 


Almost 100 years’ 
experience in mechanical handling at : 


your service. Ask for our technical FOUNDRY 





representative to call. 


S. S. S$ TQ TT L TD. Fords have chosen the Best 


HASLINGDEN - LANCS | ST. GEORGES ENGINEERS LTD 
| ORDSALL LANE, MANCHESTER 5 





Telephone; ROSSENDALE 666 
Telephone: TRAfford Park 1207 (4 lines) 
Telegrams: **ELEVATOR’’ HASLINGDEN Telegrams: ‘*Georgic’’ Manchester 5 


' ¢) 
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The Ford Foundry at Dagenham 


KIDDE PROTECTION FOR 
MOULD TUNNELS 
AND FUME EXHAUST SYSTEM 


8069 Complete protection against highly ignitable Over 5 tons of gas is employed in the system. 


Frangible disc type multi-jet discharge horns. 
fumes and deposits throughout the mould tunnels and fume Kidde pressure trips and release devices auto- 


matically close appropriate dampers, and self- 


: rs : opening doors. 
exhaust ducting . . . . provided by a Kidde automatic and manually lp ha 


Fan “cut-out” and alarm provided for each 


‘ © Sat : section, and for complete close down of the whole 
operated CO, extinguishing! systems, together with fire alarm. plant in event of outbreak. 


THE WALTER KIDDE COMPANY LIMITED 


Northolt, Middlesex. 
Telephone: W AXlow 1061 | 
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The Ford Motor C ompany s une 
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We are pleased to be associated with 66G9 

for the design and manufacture of - ; 
high production Metal Pattern : ; 
Equipment for use in their New 
Thames Foundry. Included in the 
work we have done is all the 


Ancillary Equipment required, such 






The 
of The Cylinder Block 
Patters rm Equipment « and 
is a typical ex sample of 
the type of product we 
design na manufacture 


above illustration 1s 


as Core Assembly and Lifting 
Fixtures, Core Driers, etc. 























TELEPHONE: CRAWLEY 2345 


KELVIN WAY ¥ CRAWLEY : - SUSSEX TELEGRAMS: PATTERNS, conmnss 














THE MIDLAND FAN CO. LTD. 


212 ASTON ROAD, BIRMINGHAM, 6. 


FOR 
FOUNDRY DUST EXTRACTION 











VENTILATION & FUME REMOVAL 
WATER WASH SPRAY BOOTHS 
SPRAY FINISHING EQUIPMENT 
WOOD REFUSE EXTRACTION 
GENERAL SHEET METAL WORK 
COOLING AND DRYING 
CLEAN AIR PLANT 


TELEPHONE: ASTON CROSS 1588-9 
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SCHNEIE EE system 
FOR DUST COLLECTION AND CONTROL 


installed by 





Fume extraction and compensating air hoods 
in the pouring bay 


The Holmes-Schneible System installed 
at the new Ford Foundry removes more 
than half a million cubic feet of dust 
and fume laden air per minute, thus 
ensuring optimum working conditions 
twenty-four hours per day. In 

addition over 200,000 cubic feet of 
clean air per minute are supplied 

at certain points as ‘compensating air’ 

to maintain the foundry heating balance. 


MESS w. C. HOLMES & CO. LTD 


Gas Cleaning Division 


a7 


TURNBRIDGE, HUDDERSFIELD, LONDON & BIRMINGHAM 


Technical Associates Australia—W oodall-Duckham (Australasia) Pry. Ltd Germany—Apparatebau Rothemuhle 


Sweden—Industrikemiska Aktiebolaget. Switzerland—Elex AG. Union of South Africe—Brandt Engineering (Pty.) Ltd. U.S.A.—Koppers Company Inc, 
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Electrical Installation for the NEW FOUNDRY of the FORD MOTOR CO. LTD. by 


T. CLARKE & CO. LTD. 


ELECTRICAL ENGINEERS AND CONTRACTORS 
Established 1889 


129-130 SLOANE STREET, LONDON, S.W.1 


Contractors to all Goverment Departments and for all types of electrical works 


at Home and Abroad 











London Transport Executive 
(Aldenham) (Main Works) 

| Hatfield Technical College 
i Borneo Oilfields 
i Unilever Limited 
Savoy Hotel 

B.O.A.C, (London Airport) 
Air Ministry (Underground 
& Overhead Distribution) 
Wood Green Civie Centre 





A few important Contracts carried out 


Carmarthen Bay Power Station 
Royal Marsden Hospital 
Brynmawr Rubber Works 

Steel Works, Karabuk, Turkey 
Harrow Technical College 
Imperial College of Science 

Gatwick Airport 
(Terminal Building, Control Tower 
Airfield Lighting and Ancillary 


Buildings) 


Barking Power Station 
Portishead Power Station 
Glikston (West Africa) Limited 
(Ghana) 
University College Hospital 
Acton Technical College 
Associated Electrical Indus- 
tries (Head Office - Grosvenor 
Place) 
American Embassy (Grosvenor 
Square) 








Telephone: SLOane 7133 (3 lines) and SLOane 6294 (3 lines) 


























LLOYD LAWRENGE LTD. 
GREEN LANE, HOUNSLOW, MIDDLESEX 
HO Unslow, 3426 


Are proud to announce their 
association with the construction 


of the new 


THAMES FOUNDRY 


DAGENHAM, ESSEX 


where they supplied and 
installed internal structures, 
cranes and gantries, monorail 
conveyors and guarding to 


the specification of 


FORD MOTOR COMPANY LTD., 


TOGETHER WITH MANY OTHER ITEMS OF 


STRUCTURAL STEELWORK 











A useful Book for Garage 
Proprietors and Managers 


AUTOMOBILE 
EFFICIENCY 


By E. T. Lawson Helme, A.M.A.E.T., A.M.1.M.1. 


The author of this book claims that a possible 
outlet for new business lies in developing an 
organised service of engine tuning and 
testing. This service may comprise a 
reception department, a self-contained 
engine tuning and maintenance department, 
and a test service for checking the entire 
installation of any vehicle. The book gives 
practical advice on the organisation of such 
a service and explains how to bring it 
before the public by means of publicity 
and advertising schemes. 


10s. 6d. net. By post 11s. 3d. 


Obtainable at all booksellers or direct from : 


TRADER PUBLISHING CO., LTD., 
DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 
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SHEPPARD) 


INGOT CASTING MACHINE 


(Photograph by courtesy of Ford Motor Co. Ltd.). 


wal chosen for the NEW 


One of the paramount considerations in the design 
and planning of the new Ford Foundry was economy 
in handling materials and components, and for the 
successful operation of the modern hot blast cupola 


melting plant was the disposal of the hot metal surplus 
for foundry use. 





The SHEPPARD range of Ingot Casting Machines enabled 
selection of the machine illustrated satisfactorily achieving 
its purpose and integral part of the melting and casting 


installation at Dagenham. SHEPPARD CASTING MACHINES 
can produce INGOTS in 

ALUMINIUM ®@ BRASS @ BRONZE 

IRONFOUNDERS, GUNMETAL @ COPPER @ LEAD 


HEAVY GENERAL ZINC @ REFINED & PIG IRONS 
STRUCTURAL a 


Yea ee ae Full particulars on request 
ENGINEERS 


SHEPPARD & SONS LTD BRIDGEND - GLAM. 
Tel: BRIDGEND 567 (5 lines) ‘Grams: SHEPPARD, BRIDGEND 
LONDON OFFICE: 153 GEORGE ST., W.I. Tel: PADDINGTON 4239 





Automobile Engineer, June 1958 











° 













Available in 
various sizes: 


i” to $” £9. 10.0 
2” to 1” £17. 0.0 








Full details from C. A. NORGREN LTD., SHIPSTON-ON-STOUR, WARWICKSHIRE 


TELEPHONE: SHIPSTON-ON-STOUR 110 & 106 


ee Se ERE PRLS 
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For DRY compressed air | 


The AUTO-DRAIN-—Norgren’s newest air filter, provides automatic 
removal of liquids and solids from compressed air lines combined with auto- 
matic drainage of collected liquids, whether or not the air is flowing. The 
drain can’t clog, the float can’t stick, and the float-operated automatic drain 
operates under constant or fluctuating air flow. Both filtering and drainage are 
fully automatic, no adjustments being necessary. Write for illustrated literature. 


FORD JOIN THE HAPPY USERS OF 





M-W.124 











WRIGHT & PLATT L™ sexs 


The World’s Largest Engineering Master Patternmakers made the very first Metal Patterns 
for the very firsts FORD TRACTOR in 1923 and have made thousands of high class intricate 
Patterns ever since and considerable equipment for the NEW FOUNDRY. 


Famous also for Design and Development and Manufacture of Jigs, Tools and Fixtures, 
Special Purpose Machines, Cams and Creep Testing Machines. 


HEAD OFFICE & WORKS: IRVING STREET, BIRMINGHAM, 15. ° . "Phone: Midland 3411 (7 lines) 
LONDON OFFICE & WORKS: 68/70 DELANCEY STREET, N.W.1. , , : : ’Phone: Gulliver 3448 
MANCHESTER OFFICE & WORKS: SPRINGFIELD LANE WORKS, SALFORD, 3. . ’Phone: Blackfriars 9569 























Contractors to 


Ford Motor Co.. Ltd. 


for 


FOUNDRY PATTERN EQUIPMENT 


B. Levy & Co. (Patterns), Ltd., 


1-5 Osbert Street, London, S.W.1. 


Telephone: VICtoria 1073 & 7486 

















A War Surplus ANGLE MEASURING | 
CLINOMETER | 


Invaluable for secting angles for milling ) 
and shaping and for jigs, etc. Angles 
from 0 cto 90 degrees can be 
read instantly to an accuracy 
of one minute of angle. This 
precision instrument is 
constructed of brass 

and weighs 2} bs. 


Offered 
at fraction ~ 
of cost 


We will gladly submit 
on 14 days free trial 


CHARLES FRANK 


67-75 Saltmarket, Glasgow, C.1. "Phone Beli 2106 7 ‘Grams BINOCAM Glasgow. 
instrument Makers and Dealers since 1907 











SARE ORS OAPI LA 
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PERFECTION 
in action 





Singleness of purpose and years 
of experience lie behind any 
apparently effortless perfor- 
mance. 

And so it is with springs. 

It’s taken for granted that 
Salter Springs will keep on and 
on doing their job with smooth 
precision indefinitely. 

But it has taken nearly two 
centuries of skill and devotion 
to achieve so great a reputation 
for reliability that—ironically 
enough—the greatest compli- 
ment paid to Salter Springs is 
that you can forget them! 


FOR TOP PERFORMANCE~—SPECIFY 
THE ALL-ACTION SPRINGS 


GEO. SALTER & CO. LTD. 
WEST BROMWICH - ENGLAND 
Established 1760 
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SYNTHETIC, 
NATURAL and 
SILICONE RUBBERS 
and TEFLON 


DOWTY SEALG Ltn tre? 
ASHCHURCH - GLOS - Te lephone Tewkesbury 2271 








A volume 

of essential data 
not available from 
any other source 


SERVICING 
GUIDE 


to British Motor Vehicles 











Providing complete maintenance information on 40 British 1955 & 1956 cars 
and commercial vehicles, this book contains details unobtainable from any 
other publication. Based on personal research among manufacturers, it is an 


Covering 
many 1955 & 1956 


vehicles servicing—18 four-page Sheets dealing with components—new “exploded” 


essential source of knowledge for every service engineer and repairman. 


Vol. 4 includes 22 eight-page Data Sheets concerning vehicle and engine 


views of all major parts—specially compiled conversion and reference tables. 
It will pay for itself as it speeds your work through—however few repair jobs 
you tackle! 


From small saloons to six-ton trucks, from oil seals to overdrives, this unique 











guide covers every major overhaul, maintenance and tune operation. With 
*% Still available Vols. 1-3 of the series, it forms the world’s most comprehensive reference for 
VOLUME 1 : By Post 66s. 0d. the servicing of post-war British vehicles. 
VOLUME 2 : By Post 44s. 6d. 
VOLUME 3 : By Post 52s. 6d. SUPPLIES STRICTLY LIMITED — — ORDER NOW: @2 17 6 
By post 60s. in United Kingdom only 





ET 


TRADER PUBLISHING CO. LTD., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1. 
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WHEN IT COMES TO 


Ask for the ¢ 2 Scrap Manager: 


SHEFFIELD Tel: 26311 BRITON FERRY Tel: 3166 MIDDLESBROUGH Tel: 3481 
LONDON Tel: Albert Dock 2841 GRAYS (Essex) Tel: Grays Thurrock 2237 MILFORD HAVEN Tel: 76 
BARROW Tel: 275 INVERKEITHING Tel: 460 PRESTON Tel: 86285 
BIRMINGHAM Tel: Victoria 2954 LIVERPOOL Tel: Bootle 3885 RINGWOOD (Hants) Tel: 981 


BRISTOL Tel: 653253 MANCHESTER Tel: Blackfriars 6348 WISHAW Tel: 26 


THOS. W. WARD LTD 


ALBION WORKS - SHEFFIELD - TELEPHONE 26311 (22 LINES) 
London Office: Brettenham House, Lancaster Place, Strand, W.C.2. Tel: TEMple Bar 1515 


ee ee 
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SPIRAL BEVEL GEARS... 


we > 
Amongst the largest producers of 


spiral bevel gears in Europe, we at 
The Moss Gear Co. have those many 
years of experience that do so much 
to smooth away design and produc- 
tion problems. You will find our 
technical staff happy to work with 

you—and their advice 


invaluable 


THE MOSS GEAR CO. LTD., CROWN WORKS, TYBURN, BIRMINGHAM, 24 


Phone: ERDington 1661-6 Grams: ‘Mosgear, Birmingham’ 











Shape your 
thoughts with.. 


TDURAGLAS 


_ 
' . | 
" re 2 Duraglas fabrics and mats are available in 
“ pt pf * hos at le mee qualities suitable for a multiplicity of 
£ p® pt et me a me yurposes and their application in the field 
Out of ot ut wf ee ek be wk al ool be ie 
a | » » f wt we of reinforced plastics might well prove the 
p t ey My QP, Pa F wl af gt gts ; answer to your. problem. Why not 
oe” we" ee a consult us ? 
4 ‘ é “~nere ee mh Om 
wa 7~ cad “ [ad 
3 my * ~~ = & & ne Ff ee 7 
. ot oP ek et ee ee ee ee wx SEND FOR TECHNICAL LITERATURE 
4 s a 


7 
ot wh of 


TURNER BROTHERS ASBESTOS CO. LTD. ROCHDALE ENGLAND 
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EX STOCK- 


mark Ili sections 


For platform and dropside lorry bodies and trailers 
The latest and the lightest aluminium alloy sections for lorry 


body building. . 


You'll want to know more about 
*‘Kynal’ Mark I!!! Sections. 
Write for this descriptive leaflet. 


METALS 


OWSION IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.I. 
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ermagic 
multiplies 
your a 
AE “Eelipse” Magnetic Tools 


because they save time and 
labour. If yours is a holding 
problem in welding, assembly 
or machining, ask your 
“Eclipse” distributor to give 
you a demonstration. 






Use these magnetic tools and 
release labour for other, more 
productive work. 

. . > > * o 
Write for booklet ‘* Magnetic 
Aids to Speed Production” 


the only name for magnetic tools 


JAMES NEILL 4 co (SHEFFIELD) ive ENGLAND 
Supplies through appointed ““Eclipse’’ Distributors PM 134 








MOTOR PRESSINGS 

















Chassis frames and unit components in- 
cluding sid bers, cr bers, 
| engine bearers, suspension links and 
\ welded fabrications for the motor car 
\ and commercial vehicle industry. 





Enquiries invited and technical advice 
and consultation freely offered. Send 
for “Industrial Pressings” Brochure. 


JOHN THOMPSON MOTOR PRESSINGS LTD. 
beacon WORKS, WOLVERHAMPTON 
Telephone: BILSTON 41121 

Telegrams: MOTOFRAME, WOLVERHAMPTON 
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Worm Drive HOSE CLIP 


Our 100 years presswork experience has enabled us to produce a clip 
with all the tenacity of the Bulldog. 


Immediate delivery of all Standard sizes from stock. 


Sample and price list from Dept. A 
HERBERT TERRY & SONS LTD., Spring Specialists, REDDITCH, WORCS 
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Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too—ask them ! 


ca bol for 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: james Bridge 2692. 





WM-.61 





P.M. HELDT s.4<. 


explains 
principles and 
practice 

in the American 
automobile 


industry 





The Automotive Chassis 


Without Power Plant. 3rd Edition. 
An authoritative exposition of Ameri- 
can automobile practice. This valuable 
book deals comprehensively with all 
aspects of frames, springs, axles, 
wheels, tyres, drives, steering gear, 
brakes, universal joints and differential 
gears. 84” x5”. 616 pp. 400 illustra- 
uons, 75s. net. By post 76s. 9d. 


Torque Converters or 
Transmissions 


Sth Edition. 


Describes the principles and operation 
of all modern American types of auto- 
mobile clutches and gearboxes. Fric- 
tion, automatic, hydraulic and electric 
clutches are dealt with, and the chap- 
ters on power transmissions include 
electric, hydrostatic, hydro - kinetic, 
automatic and pneumatic systems. 
84” x5”. 476 pp. 285 illustrations. 
65s. net. By post 66s. 9d. 


From leading booksellers, or direct from:— 


JLIFFE AND SONS LIMITED 





- DORSET HOUSE - 


High-Speed Combustion 
Engines 

16th Edition. 

First published in 1912, this well-known 
standard textbook covers American 
practice in the most comprehensive 
manner. All aspects of the subject 
are covered in great detail, including 
the design, production and testing of 
all types of petrol engines. Profusely 
illustrated, this book is a complete 
treatise on current American practice. 
84” x 5”. 776 pp. 521 illustrations. 
100s. net. By post 101s. 9d. 


High-Speed Diesel Engines 
7th Edition. 

For Automotive, Marine, Railroad and 
Industrial Use. A guide to American 
practice in diese] engines of the auto- 
motive type. Design, fuels and fuel 
injection equipment, supercharging, 
lubrication, operation and maintenance 
are among the subjects dealt with, and 
there is also a chapter on gas turbines. 
8)” x 5”. 472 pp. 288 illustrations. 
60s. net. By post 6ls. 9d. 


STAMFORD ST., LONDON, S.E.1 


120 


Automobile Engineer, June 1958 





































































































































































































AT THE PUNP 





[PETROL SC 


AT THE PUMP that carries this sign your drivers will 
be able to fill-up with the finest quality Derv in 
Britain. And if they always carry a Shell and BP A 
Derv Agency Card with them, they can get Derv on 








credit or for cash on Agency terms at over 1,900 |. a 





sites in Great Britain. This is the sign 
they should look for 


THE BP SHIELD IS THE SYMBOL OF THE BRITISH PETROLEUM COMPANY LIMITED 
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We make the widest range of rivet spinners on the market. They 

are universally used in the manufacture of every type of component 
for the Automobile Industry, espec ially where a neat appearance is as 
important as a well-formed head. Send us a sample of the product you 


make and we will advise you on the best machine for the job 


i (0 | YOU NEED THIS [Piirdieeteis 


Illustrated: The ea VMD A.t fgin. 63-68, PRINCIP ST., BIRMINGHAM, 4 











fox INCREASED DESIGN SCOPE, USE 


OF LIGHTER SECTION MATERIAL, HEAVY 
DUTY ASSEMBLY, FREEDOM FROM WEAR 
CORROSION, STRIPPING & MOST OTHER 
THREAD TROUBLES... 


HELV-COIL . HELI-NUT 


SCREW THREAD INSERTS HIGH ENOURANCE NUTS 


PRESS TOOLS 
PROTOTYPES 
MOULDS 
GAUGES 
JIGS, ETC. 


HELI-COIL STATION RD (EAST), HORLEY, SURREY 


Manufactured by: 


nT et es: A.I.D., M.O.S. AND ADMIRALTY APPROVED 
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Only one pair of hands is required to operate the Azoflex model 42/63 to produce prints in large 
quantity—dried, flat and ready for immediate trimming and collating. No darkroom, no 
elaborate ventilating system and ducting are necessary as there are no unpleasant fumes, and 
therefore AZOFLEX machines are completely mobile to facilitate reorganisation or expansion. 
Exposing, developing and print delivery are all synchronised for an even flow of finished work, 
and output in excess of 100 20” x30” prints per hour can easily be achieved. AZOFLEX is the only 


re ee daylight reflex copying process and it is the on/) 
_— photoprinting process to apply a measured dose 


of developer, thus ensuring optimum quality. 
The majority of AZOFLEX photoprinting 
machines can, subject to certain conditions, be 
: hired as an alternative to outright purchase, 
where this is preferred. 
AZOFLEX MODEL 42/63. Combined synchronised printer 
and developer. Capacity: cut sheets and rolls up to 42 in. 
wide. Printing speed: from 6 in. to 15} ft. per minute. 


Dimensions: Height 52 in. Width 67) in. Depth 52 in. with 
delivery tray extended. Weight: approximately 850 Ibs. 


ILFORD 





Enquiries to: Ilford Limited, 
Industrial Sales Dept. AZ14C, 
Ilford. Essex 

Telephone: ILFord 3000 











MACHINES AND MATERIALS FOR DRAWING OFFICE PHOTOPRINTING 
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The slot exposes a sharp, serrated cutting edge, enabling 
*Shakeproof’ screws to cut their own thread with a true tapping 
action. Assembly costs are reduced because of the elimination of a 
separate tapping operation, and the self-cut threads mate accurately 
to ensure a vibration resisting fit. ‘Shakeproof’ thread cutting 
screws are available for use in hard metals, ordinary metals and 
plastics. They give greater efficiency, with savings in time and cost. 


A.I.D. APPROVED 








FOR PLASTICS & 


VACUUM 


ES] Servo 


E.300 EXHAUSTER 








FaJ 











a 














@ Very high efficiency @ self-contained @ 300 cu. ft. 


per hour @ low price @ low weight @ other sizes available. 


Vacuum Servos for any Vehicle. 


FEENY & JOHNSON LTD. 


134/136 EALING ROAD, WEMBLEY, MIDDLESEX. 
Telephone: Wembley 4801/2 Telegrams: Feejohn, Wembley 
OHB LT462 





FOR METAL 


TYPE 1 


(All standard threads) 








FOR DIE CASTING 
TYPE 23 


(All standard threads 





SHEET METAL 
TYPE 25 


(Special coarse 
pitch thread) 








Cejeatedcs I 


“SHAKEPROOF 


REG. TRADE MARK Nos. 8611535 


THREAD CUTTING SCREWS 


British Patents Nos. 386895 * 551478 


BARBER & COLMAN LTD 
BROOKLANDS - SALE - CHESHIRE 


TELEPHONE: SALE 2277 (4 lines) 
TELEGRAMS: ‘*BARCOL’”’ SALE. 


SHAKEPROOF 


PRODUCT 


Dealers and Factors enquiries to the following appointed 
“ SHAKEPROOF™ stockists :— 


Nobby Distributors Ltd. 438 Harrow Road, London W.9. 
Wordrew Ltd. 173 Princess Street, Manchester, 1. 





TORQUE DATA 
Leaflet available 


8 models covering 2/700 ft. 
ibs. for 4°, 4°, 2°, & 1 
Square Drive. 

Another new model now 
available ex-stock 40/280 








JENKS BROS. LIMITED, 


BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, STAFFS. 
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COR K RUBBER 


A New Resilient Jointing Material 


for Exacting Applications 


Coopers Corrub is a high-grade Cork and Synthetic 
Rubber composition. It is dimensionally stable and has a 
good solvent resistance. 


Corrub combines the compressibility of Cork and the 
recovery properties of Rubber, without the “‘side-flow’’ of 
Plain Rubber. It has excellent resistance to fatigue and is 
therefore ideal for applications subject to frequent opening 
and resealing. 


Corrub is available in various grades and thicknesses to 
SPEC. DTD762 


COOPERS MECHANICAL JOINTS LIMI 


LIVERPOOL ROAD, SLOUGH BUCKS Telephone 24511/5 


TECHNICAL ENGINEERS ARE 








THE CHOICE OF ROLLS ROYCE FOR 20 YEARS 


 STELLITE sxe ss 











WHEN ONLY THE BEST 
IS ACCEPTABLE 





DELORO STELLITE siar‘stoteseccne wcrc cx-tre scuenuce= orn = can 
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power where you want 


Power for many purposes. Power to 
drive efficiently your plant or product. 
Power—at slow speed—single, double or 
triple reduction units giving 

45 different gear ratios driven by 

motors of up to | h.p. 

Power—from sturdy dependable 

G.E.C. Fractional Horsepower 

Geared Motor Units. 


Fully detailed illustrated publication 
on application. 


fractional h.p. 
GEARED MOTOR UNITS 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY LONDON WC2 





“196°C 


SHRINKAGE FITS 

Yes, Shrinkage Fits by a remarkable new process... . 
freezing the shaft or insert by immersion in liquid oxygen 
or nitrogen down to minus 185/196° centigrade .... 
simplicity itself, combined with a saving of many hours. 


Here, at Dupree Swift, we make the spherical copper 
vacuum container (above) for storage of liquid oxygen or 
nitrogen, and the cylindrical or soaker type for immersion 
of the insert in either of these liquefied gases. 

Write for our Catalogue F—it will tell you more about us. 


UPREE 
SWIFT 


E&E COMPANY LIMITED 


23/25, Broadwall, Blackfriars, LONDON, S.E.1. 
Established 1919. Telephone : W ATerloo 5750. 
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LEAD BEARINGS 


The Technical Personnel of 
THE LEAD DEVELOPMENT ASSOCIATION 


are available at all times 


to assist 
in your 
problems 


with regard to Lead 


in all its aspects 


LEAD DEVELOPMENT ASSOCIATION 


18 ADAM STREET, LONDON W.C.2 
TELEPHONE WHITEHALL 4176 
TELEGRAMS: LEADEVEP, RAND, LONDON 
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Gout ond Speetog Clamps 


You To ensure economic output, work 
/ y) sts loading and fixing times must be 
Fix with- cut to the minimum in all pro- 
duction operations, but at the 
same time accuracy and efficiency 
must be maintained. 

Much depends on the design of jigs and 
SPEETOG fixtures and most designers now regularly 
aa Nealdeiscuim 8 6specily “ Speetogs ’’ wherever instantaneous 
” clamping and release of the job is required. 
As standard units for immediate incorpora- 
tion into jigs and fixtures “‘ Speetogs”’ are 
unequalled and for years now we have 

regularly supplied them from stock. 


There is a “ SPEETOG”’ clamp 
for every purpose. 


Write for details of our ever 
growing range. 


Speed Tools L4 


VEREKER HOUSE , GRESSE ST., LONDON W.1. Museum 1039/1099 SPEETOG BULLDOZER 





NON-FERROUS CASTINGS 7? 


se 


ui lit i 


TO THE MOTOR INDUSTRY 


One of the best equipped non-ferrous foundries in Europe, Sandwell 
offer you :— 

(1) MOST MODERN METHODS. Finest quality precision Sand Castings, 

Gravity Die-Castings, Shell Moulded Castings, and Pressure Die-Castings 

(2) WIDEST RANGE. Castings from a few ounces up to 2 tons in weight. 

(3) COMPETITIVE PRICES. (4) PROMPT DELIVERIES 

(5) FREE TECHNICAL ADVICE on all Castings problems 


For all your requirements in non-ferrous castings 


LET SANDWELL QUOTE 
* ILLUSTRATED LITERATURE ON REQUEST 


THE SANDWELL CASTING CO., 

BANK STREET FOUNDRY, WEST BROMWICH. 

Tel STOnecross 2231 (4 lines). Grams: “REPCAST,"’ WEST BROMWICH 
One of the SANBRA Group of Companies 
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wrong with Sifbronze! 


says Will the Welder 


As far as I’m concerned, Sifbronze 
Welding has one big advantage—its 
low temperature application. That 
makes it quicker and easier to use, 
and always find it gives the strongest 
weld. 

There are 31 different rods in the 
S.I.F. range—so you'll always find 


one for the job in hand. There’s no 


doubt about it—you can’t go wrong 
with Sifbronze! 
If you’re not yet using Sifbronze I 


recommend you write at once for 
details to 


SUFFOLK IRON FOUNDRY (1920) LTD., 


Stowmarket Suffolk Tel: Stowmarket 183. 









STRAIGHT 
LENGTHS 
FROM 

4" TO 

3” BORE 


CATALOGUE & PRICES ON APPLICATION 


HERMETIC RUBBER CO. LTD. 


HERMETIC WORKS - RYLAND ST - BIRMINGHAM 16 
PHONE EDGBASTON 0983/4 Sstablished 1895 GRAMS HERMETIC. BIRMINGHAM 
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TURQUOISE OF COURSE! 


Turquoise pencils are famous for :— 


E> SMOOTHNESS Millions more tiny graphite 
particles are compacted into every length of 
Turquoise lead. This gives perfect silky smooth- 

ness without flaws and means swift, effortless 

Below: The mushroom- Removed from a heavy- | work, saves time and energy. 

shaped remains of the 

broken valve head. 


BLACKNESS Lines drawn with a Turquoise are 
always crisp and uniformly black due to 
wonderful 100%, Electronic Graphite which 
guarantees maximum density. 


duty petrol engine which ae 
ran for 42 miles with a 
broken exhaust valve, | |i 
this dished-head piston | | Be STRENGTH The compact lead that results from 

¢ , me this 100% Electronic Graphite will take a needle 
did not collapse despite point and hold it under great pressure. Saves 
the hammering it receiv annoyance and frequent sharpenings. 

Ree DURABILITY Turquoise lead is so compact that 
the longest line remains uniform in width and 
blackness yet will rub out without trace if 
required. 


ed from the loose valve 


These specimens are head, which was forged 
available for inspection on 


application. 


beyond recognition. 


GRADING Turquoise pencils are available in 17 
grades—from 9H to 6B—reliably and uniformly 
graded and thoroughly checked. 


ALSO AVAILABLE 
Turquoise drawing leads 


2B to 6H 


| | drawing pencils 











This terrific pounding provides indisputable 
proof of the mechanical properties of the 


alloy used in the manufacture of this and all 


SUIMBYO ISIONOUNA ..03I¥3S*IW3HD. 319vVa eG" 


Spoctalligis 


SPECIALLOID LTD. BLACK BULL STREET, LEEDS [0 
2 ds 3147117 Tel : Specialoid, Telex, Leed: 
See ee co eee EAGLE PENCIL COMPANY ASHLEY RD-TOTTENHAMSN.17 


aH 
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ANNOU 


NCING 


A MAJOR BRITISH DEVELOPMENT IN BEARING TECHNOLOGY 


Bearings are now available 
which operate 


Completely dry or in most DU 
liquids 


Under heavy loads and high 


speeds D0 


At temperatures from —200 C. 
to 250 C. 


In the presence of dust or DM 
abrasive particles. 


Nearly 1,000,000 of these bearings are already 


‘Three materials with different functions have been 
developed to assist those who wish to design machinery 
that avoids the use of lubricants. 


Thin steel strip with a porous bronze coating impreg- 
nated with a mixture of a fluoro-carbon (P.T.F.E.) and 
lead. Supplied in flat lengths or as finished bushes and 
thrust washers in a range of sizes. Available at low 
cost from stock. 

A fluoro-carbon (P.T.F.E.) strengthened with special 
fillers and supplied in bars and tubes. A range of 
diameters is available from stock. Non-standard or 
irregularly shaped dry bearings can be simply machined 
from this material. 


\ process of applying an adherent layer about .oo2 
thick utilising the bearing properties of a combination 
of fluoro-carbon and molybdenum disulphide to the 
bearing surface of any ferrous part. Such parts must 
be sent to us for process. 


running in a wide range of mechanisms from The basic material we use in all these bearings is the ‘‘Fluon’’ brand 
gas turbines to textile machinery. of Polytetrafluoroethylene supplied to us by 1.C.1. Ltd 


DU is a new development based on our original DP material 
DU which it now supersedes, and provides three times the load/speed 
carrying capacity of its predecessor. 


Information sheets giving guidance on use, maximum loads, speeds etc., are available free on request. TEL: PERIVALE 6611. TELEX: GLAMET, WEMBLS 


THE GLACIER METAL COMPANY LIMITED 


CALIBRATED JETS 


Amal Limited make jet-calibrating machines for checking 
carburetter petrol jets to conform to British Standard 
Noa. 720 of 1948. Amal Limited are equipped to manu- 
facture and calibrate jets from .005” to .5” dia. —all of 
which discharge a specified flow to within close limits 
under specified conditions. ‘Amal’ calibrated jets find 
many applications for metering the flow of other non- 
viscous liquids, and also of gases such as town gas, 
butane, propane, methane, etc. 





and other Lhdusities 


AMAL LTD., WITTON, BIRMINGHAM, 6 
alin 


ALPERTON - WEMBLEY - MIDDLESEX 


MAVITTA 


DRAFTING MACHINES 





A complete range of 
Drafting Machines for 
Boards up to 50 feet 
long, both vertical and 
horizontal. 


e Adjustable Drawing 
Stands and Boards 


@ Mathematical Scales 
in various materials 


e Surveyor’s Rods 


@ 3D Drawing Boards 
(as illustrated) 





THE NEW 3D DRAWING BOARD 








—for true three-point perspective illustrations. Even the most 
complicated subjects can be produced quickly and casily by any 
draughtsman—no illustrating skill required. Perfected after four 
years research and tested under actual drawing office conditions 
the ‘Mavitta 3D’ has been received enthusiastically by the 
Automobile industry. 

NB. The principle only is shown above but our catalogue and/or a 
demonstration will also prove the ‘Mavitta 3D’ invaluable for preparing 
factory process perspective illustrations for use by semi-skilled operatives 
(who would normally have difficulty in reading a print). 

Ask for free catalogue AEG.58 


MAVITTA DRAFTING MACHINES LTD. 
HIGHLANDS RD. - SHIRLEY - SOLIHULL - WARWICKSHIRE 
Phone: Solihull 2231/2 Grams: Mavitta, B’ham. 
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Britain’s Roman Highways 


| 


ERMINE STREET 


When the Romans invaded Britain they were faced with the problem of Wintringham — 
creating suitable highways which would give their legions access to the = = 
ends of the country. Of the many they built the most important and famous == 
were the Four Ways; Watling Street, The Fosse, Ermine Street, 

and Icknield Street. 

Ermine Street, the third of the Four Ways, was a direct road from 
London to Lincoln and on to Wintringham on the Humber. B) 

means of a ferry it made communication with Brough and York 

North of Lincoln another road diverged from it Westwards to 
Doncaster. Near London the Enfield Highway is part 

of the old road. 

In Lincolnshire, Ermine Street is known as a‘ ramper’ or 

* The Old Street.’ Like Watling Street and the Fosse Way, 

Ermine Street appears to have been paved from end to end. 


Lincoln 


LONDON 


Today the historic highway has become part of the main 
road transport system of the country. This system is about 
to be modernized so that the transport of the 

country may continue to flow evenly. 











* Richard Berry havé been actively concerned in improving 


the passage of vehicles over the roads of Britain and the 
World for over a hundred years. Loday the tradition of their GABBY OW BERRY 
skilled craftsmen is being kept alive by the products of their 


new road Spr eee RICHARD BERRY & SON, WEST BROMWICH, STAFFS. 
Tel: West Bromwich 1766-7-8. 


one or rH#e (BROCKHOUSE) companies 


LEAF SPRING DESIGN™ 





Wallows Lane -Walsall Staffs. tiigim Meco watsatt 
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Automobile 


Be chassis See 
design 


R. Dean-Averns This volume provides a comprehensive survey of all the fundamental 
aspects of automobile design apart from the prime mover. This 
greatly-enlarged second edition contains chapters on the techniques 
of independent suspension and chassisless construction, together 
with much material on methods of stress measurement, anti-corrosive 
treatment of metals, road spring design and streamlining. Much of 
the emphasis is on problems of the heavy commercial or public 
service vehicle, but in general the work is equally applicable to the 
lighter field of car design. 


Second edition 30s net from all booksellers, by post 31s 4d 


Published by Lliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1 





Cross -examine 


British 
thread 





insert \\\ . : ... from automatic 

A ASAN “ gear boxes to con- 

\ veyor rollers Tower 

Brand Miniature 

Rings in sizes $ in. 

to 2in. diameter are 

fitted in an amazing 

number of varied 

applications and they 
Closely inspect the CROSS wire thread are standard equipment in almost all the vehicle 
panera dg age Aang ae suspension dampers manufactured in this country. 


Steel, hardened and tempered, these , 
inserts are simple, accurate, and effective. The normal Ring material is a close grained Cast 


For ferrous applications they are available Iron, but should particular applications be subject 


in stainless steel (not recommended for itic i 
use with light metals), and in bronze to rusting we produce a special austenitic iron. 
for non-magnetic service. Send for full 

particulars. Our Technical Department will offer recommendations and quot- 


B.S.F., metric, B.S.P., B.A., Whitworth, Unified etc., etc. ations against details of your particular needs. 
ICROSS | MANUFACTURING CO. (1938) LTD. 


BATH « SOMERSET. LEEDS PISTON RING & ENGINEERING CO. TEL 31113 
Goodman St, Hunslet, Leeds. 10. 


Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 
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are vou building a prototype? 
@. 


Then see our design staff first. They 
will design your castings for maximum 
strength, and at the same time 

reduce complexity and cut costs. That 
way you’d get cheaper, more sound 
castings of guaranteed quality 

and accuracy. Our technical teamwork 
can tackle al] your problems— 

and solve them. 


CASTINGS FROM A FEW OUNCES 
TO 10 TONS... 
in phosphor-bronze, gun-metal, 
aluminium-bronze, manganese- 
bronze, and light alloys. Specialists 
in high-tensile aluminium-bronze 
castings, centrifugal-cast wheel 
blanks, and chill-cast rods and tubes. 


NON - FERROUS CASTINGS 
PRECISION MACHINED BUSHES AND BEARINGS 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 


HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 
Head Office: HANLEY, Phone: Stoke-on-Trent 22/84/5/6/7. LONGPORT, Phone: Stoke-on-Trent 87303 
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)) MULTIPLE DRILL HEADS 


x comPAcT IN DESIGN 
A 





Hey Multiple Spindle Drill Heads convert Standard 
Drilling and Boring Machines to High Production 
Machines permitting drilling of all holes in acomponent 
simultaneously, with production rates equal to those 
obtainable on expensive special purpose machines. 


Compact design reduces to a minimum, distance 
from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head 

Heads are available with any number of spindles, 
covering a wide range of sizes 


MAXIMUM PRODUCTION ON DRILLING, 
REAMING, TAPPING AND SPOT FACING OPERATIONS 


Wealso manufacture Rotary 
Cam and Profile Milling 


ENGINEERING CO. LTD. Reppeetheetaicon 


if Tooth Rounding Machines, 
‘ , Tapping Machines, End Fac- 
COVENTRY prone: covenray sees: separ | emreany Hehe 
Special Machine Tools for 

High Production. 





ROVER 


One of Britains Fine Cats 


USE 


CLANCEY 


CAST-IRON VALVE GUIDES 





G-CLANCEY L®- BELLE. VALE - HALESOWEN 


TELEPHONE: CRADLEY HE ATH : 69411-2 : 








BUSHES 


3’ TO 10” BORE 
HARDENED 


AND 


quality Tbe ALSO 
UNHARDENED 


in special J} Attoy ano - 
SPECIAL CARBON The Bush People 


purpose nsislaoyee SEND US YOUR ENQUIRIES 


Black rolled, bright drawn or smooth ‘ 

ground, in heat-treated or unheated Established 35 years 
conditions. Free cutting steels, heat- 

stee resisting steels, die steels, shear blade 


Senate, sabre seco belive’ taal tome 1 AW R E N C E Bros. MIL LWA RD LTD. 


DUNFORD & ELLIOTT (SHEFFIELD) LTD. 

™ ta SITY te Works, = y WICKERSLEY 
elephone: 4 (5 lines) elegrams ooms, Sheffield, 9" 

London Office: Linford Street, $.W.8 R O TH 3 4 a | A M 

Birmingham Office: 25 Burlington a 118, New St.. 2 
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Tilghman’s -(OsZseucus 


WHEELABRATOR TUMBLAST PLANT 


The plant illustrated is installed at the Ford Motor Co., Ltd., Dagenham, and is 
engaged in cleaning castings for timing gears, spacers, manifolds, pump bodies, selector 
housings, etc. On this assortment of components the plant is successfully maintaining 
an output exceeding 8 tons per hour. 

For full details of this and other machines in the range send for Leaflet T.32 

The illustrations :— 
Top left Loading conveyor. 
Centre General view, front of plent 


Lower right Discharge drum and 
conveyor 


The Ford Zodiac saloon. 


TILGHMAN’S LIMITED 
BROADHEATH ALTRINCHAM CHESHIRE 
A member of the Staveley Coal & Iron Co. Ltd. Group. 





FOR SOURD CASTINGS 


CONSUL TET 


a 
’ 
a 
We are manufacturers of high duty iron castings 


for the motor car and allied trades. 


Manufacturers of CROMER High Duty Cast 


lron—Ideal for Brake Drums. 


TRIPLEX FOUNDRY LTD 


UPPER CHURCH LANE, TIPTON, STAFFS. Telephone Tipton 1293 (4 lines) 
HIGH DUTY IRONFOUNDERS 


A Member of the Triplex Foundries Group 
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*REGD. TRADE NAME 


LIQUID POLYMER FOR COLD CGASTING COMPOUNDS 


Thiokol Liquid Polymer Type LP-2 is a solventless liquid that 
is poured and cured cold and does not undergo dimensional 
change during handling. It cures to a Resilient Rubber. 


USED: For casting seals and gaskets in place on various types of machinery; potting 
electrical and electronic components; in the manufacture of printing rollers and large 
detailed relief maps. 


Write Dept. NO/9 for full technical details. 


LONDON: 36-38 Kingsway, WC.2 Tel.: HOLborn 2532/5 


MANCHESTER: 51 South King Street, 2 Tel.: Deansgate 6977/9 


M cb & CO L I D BIRMINGHAM: 45 Newhall Screet, 3 Tel.: Central 6342/3 
. z ; L * ® 
GLASGOW: 144 St. Vincenc Street, C.2 Tel.: Central 3262 





WHERE THERE'S A RUGGED JOB 


THERE'S EVERY REASON FOR .- ON D On. ) TINNED & 


BRAND 
LEADCOATED 
STEEL SHEETS 
for the automobile industry 


Superior ductility and excellent working-up 
qualities — supplemented by durability, 


affinity for solder and resistance to corrosion 


SINTERED METAL + —make Fue wall ae agua and 
FRICTION MATERIALS j Leadcoated Steel Sheets specially suited to 


Second to none for the production of numerous automobile 


OPERATIVE SMOOTHNESS Rntgeaim 
FRICTIONAL STABILITY aloes, Citelnaile Geengh your asus 


LONG WORKING LIFE merchant or stockholder 
RAPID HEAT DISSIPATION 


nts. Available in a wide range of 





SPECIFY ‘LONDON’ 
BRAND BY NAME 
Send now for Brochurs 


Manufactured by SINTERED PRODUCTS LTO 


Sutton-in-Ashfield, Notts. 5 vg | W 
Sole Distributors: SMALL & PARKES Ltd H I MANUFACT E oo 
HENDHAM VALE WORKS - MANCHESTER 9 
citianines ane WELLING TON ROAD - LEYTON He), 10)0), am amt) 
London Office: 76 Victoria Street, $.W.1 - ViCToria 1845/6 mabe 


& CP? ire 


a? 


Le 
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A few words on ‘Doc’ tlity 


Docility, according to our dictionary, means 
‘teachableness’—being able to be told ! 
Now, nobody resents being told, so long as the 
teller is sufficiently well-informed and, if 
you don’t mind our mentioning it, ‘Doc’ (our 
scientific and technical paragon) is remarkably 
well-informed in matters concerning rubber. 
‘Doc ility, may we suggest, is a virtue which it 
would pay you to acquire: it means putting 
your problems to ‘Doc’ and letting him tell 
you the answers. 
Saves you a lot of time. 


yen ae 


u/ bher 
SALES DIVISION) LEICESTER + TELEPHONE 


JOHN 


‘Doc’ 
KNOWS ALL 
THE ANSWERS 

Solves your problems 
(INDUSTRIAI 36531 


JOHN BULL RUBBER CO. LTD 





UDAL Press 
Unloader and 


Loader give 


four-fold saving 


would do well to reach 


Automobile Engineer, FJune 1958 


1—LABOUR SAVING 
The Unioader either re- 
places an Operator at 
back of Press or enables 
the front Operator to 
concentrate solely on 
feeding. 


2—TIME SAVING 


The Loader permits con- 


tinuous feeding with the 
minimum of Operator 
movement. The two 
units together on a 
Press running at 15 
r.p.m. will give a pro- 
duction rate of 800 per 
hour with one Opera- 
tor. With manual load- 
ing, two Operators 


360 per hour. 
3—VERSATILITY 


Easy change over from 
one job to another. 
Mounted on castor 
wheels with built-in 
height adjustment, the 
Units can be rolled clear 


for toolsetting or moved 
to another machine and 
re-set within minutes. 


4—ECONOMICAL COST 


Relative to the savings 
in production costs from 
the use of these Units, 
their prices including in- 
stallation, are attractive. 


J. P. UDAL LTD., Interlock Works, Court Road, Birmingham 12. Tel.: Calthorpe 3114 
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COPPER & ASBESTOS GASKETS 
FOR VEHICLE MANUFACTURERS 


THE COPPER & ASBESTOS WASHER CO. LTD. 


LEIGHSWOOD INDUSTRIAL ESTATE, NORTHGATE, ALDRIDGE, STAFFS. 
Telephone: ALDRIDGE $2951, 


Manufacturers’ Enquiries Only. 
MANUFACTURERS OF JOINTS AND GASKETS FOR ALL TYPES OF I.C. ENGINES AND 
POWER UNITS. 
Specialists in the quantity production of small metal pressings. 





cod/ a MITRE 
Drop Forging 





\ 


explains what plastics 
_ | are and how plastics 


— goods are made 
A GUIDE TO PLASTICS 


by C. A. Redfarn B.Sc., Ph.D., F.R.LC. 
We invite you to send 
for our sales folder This book by a well-known expert, explaining what plastics are and 
which explains why _ plastics ay ond — - an So completely a 
: ate. Specially devised colour charts show all the stages in plastics 
Forsi hel Pigs: srg Drop manufacture from raw materials to finished goods. For students, 
gings help to step up quality and for those already engaged in the industry, and for all who desire to 
production and reduce costs, learn more about the commercia! development of plastics. 


18s. net by post 19s. 2d. 
from leading booksellers 


Published for * British Plastics” by 


lliffe & Sons Ltd. Dorset House, Stamford Street, London, S.E.1 


A. J. VAUGHAN & CO (MITRE WORKS) LTD 


WOLVERHAMPTON ROAD WILLENHALL, Stafls. Phone 486/7 
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The quick fastener 
of sure reliability 


DZUS 


FASTENERS 


This is the fastener so widely 

used for fast assembly operations 

in the precision mass-production of 
today. It is indispensable for fastening 
hinged or removable parts which 

have to be cleaned, adjusted or inspected. 
DZUS Fasteners are easily applied to 
solid or laminated materials of any 
gauge. They have tremendous holding 
power but only an easy quarter turn 
clockwise is necessary to lock 

them fast, or unlock them. 


Shown here in 
the locked 
Position, the 
Dzus Fastener 
is instantly 
unlocked by 
@ quarter turn 
anti-clock- 
wise. No 
Special tool 
is required 


Cam ope ration ensures 
smooth easy working 
yet unbreakable grip; 
fastener can be sup- 
plied of length to suit 
thickness of material 


Steel spring mounting 
lends great strength 
and guards against 
loosening, however 
ntense the vibration. 


Write for féll details of application to your particular industry to 
DZUS FASTENER EUROPE LIMITED 

Farnham Factory Estate - Guildford Road - Farnham - Surrey 
Sales Agents tr K.: THOMAS P. HEADLAND LTD 

Melon Road - Peckham - London - 8.E.15 
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DIFFERENT USES 


IN ALL MESHES, GAUGES and METALS 


SANKEY GREEN ¢ 


WARRIN( 
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From STEEL to SILVER, TIN to TITANIUM 
and PHOSPHOR BRONZE 


to PLATINUM 
and many other metals and alloys 


Any specification woven to your particular requirements 
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Structural Joints 
Brochure on High 


Strength Bolting 
ivailuble on request. 


sclem & SON LTD 


So J 
Altrincham Street, Manchester | 

London Rep: W. Kelway-§.N. E. Coast: Fasteners 

Bamber & Co. Led., § Led., 2 Hall St., Barnard 


9 Victoria St., $.W.1. 9 Castle, Co. Ourham 
Telephone: Abbey 6860 § Tel: Barn'd Castile 3172 





new and revised edition 
12 TONMNOBILE BRAKES 
1VD BRAKE TESTING 


By Maurice Platt. 2nd edition 

Nowadays, every motorist or individual 
concerned with motor-vehicles should have 
some knowledge of brake mechanism. 
This new edition incorporates the 
technical information required by the 
automobile engineer with the fundamental 
principles that the general reader needs 

to know. Specially compiled so that 

even readers without a technical 

training can understand it, 

this new edition is an essential book for 
the driver and mechanic. Pitman’s 
“Automobile Maintenance” 

Series. 15/- net 


PITMAN 


Parker St., Kingsway, London, WC2 





For automatic and capstan precision 
parts—in any metal —to your own speci- 
fications . . . consult the specialist machinists. 
LFE.V., DAL, OD..Arm., A.R.B. Fully 
Appr 


REPETITION 
BAR by ---- 


Telephone: 
Broadwell 
1115 
(4lines) 
and 1757 


POOL LANE - LANGLEY - BIRMINGHAM 


COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


Imperial Works, Tower Gridge Road 
Telephone: HOP 1784 LONDON, S.E.1 





MEK-ELEK Engineering Ltd. 
17, Western Road, Mitcham, Surrey 








LUBRICATING PROBLEMS CAN 
BE SOLVED WITH THE NEW 


‘\ 
\ 


ASSEMBLY 


GRAPHOGEN 


COMPOUNI 


STAMGO MANUFACT 


8 WOOD STREET, KINGSTODR 
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HIGH DUTY 
CASTINGS 


for 


edfor 


DIESEL ENGINES 
made by 


.&B. SMITH 
LIMITED 




















IRONFOUNDERS 
WOLVERHAMPTON 
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MILLING MACHINES 


are excellent examples of first-class 
modern workmanship, giving accu- 
racy and operational efficiency with 
low maintenance costs. All neces- 
sary attachments are equally well 
designed 


oo 


SPA AS — 


MODEL U 20 MODEL V208 

Universal ; cable working surface 55” x face 55” 
1144", power longitudinal traverse Vercical; table working surface 53° x 
434", cross traverse 132”, table rise 1342", power longitudinal traverse 
and fall 132°, spindle nose 23", 434", cross traverse 164", table rise 
International Taper. and fali 172°, spindle nose 2) 
Other sizes available. International Taper. 


Sole Selling Agents for United Kingdom 


THOS. W. WARD LTD 


ALBION WORKS - SHEFFIELD - TEL: 26311 
LONDON OFFICE: BRETTENHAM HOUSE, STRAND, W.C.2 « TEL. TEM 1515 


RS: SR Be 


PA ve scuineny SHOWROOMS ALSO AT SILVERTOWN » GLASGOW - BRITON FERRY 


Es ae 


it: WOE Se OCIS. 5 lB, Uli BE. 
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Classified Advertisements 


RATE 4d. PER WORD - MINIMUM 4/- 
Each paragraph charged separately. Box number 5 words plus 1/- 
Advertisements for the July 1958 issue should be to hand not later than first post 24th June 
(No responsibility accepted for errors) 


FOR SALE SITUATIONS VACANT PATENTS 
BAYS of brand new adjustable Steel ETAIL D 4 . 4? ‘HE Proprietor of British Patent No. 723,773, 
0 > : ; Sala 4 eed 3 . Draughtsman required, aged 25 to 30, “ “Ep : 
; Shelving, “=. hi ax 34 in. wide x 12 in D experienced in detail design of small com- ioe “en I -— ys oor ; amy gp 
aa bied ix-shelf 3 ies. Od o> ss pressor and/or hydraulic components, or drawing aie to ee cogtie 3 Pew > ain t Brit ‘in 
eee, sXe ny BS? D8. OG. , Sample experience in automobile components. Capable ; . + eee wees 2 Se eee 
delivered free ntity discounts. N. C. Brown Enquiries to Singer, Stern & Carlberg, 14 E 


; : 2 T of carrying out simple technical calculations and . <r oo 
_, Eagle Steelworks, Heywood, Lancs. seis producing detail drawings without supervision Jackson Blvd., Chicago, Illinois, U.S.A (8643 


Applicants with Higher National Certificate in 1 
SERVICES OFFERED Mechanical Engineering preferred. Work varied a . . : 

DESIGN Office Capacity available for Mech- and interesting. Post pensionable. Applications, for A puocered Syane-gowgess Baa 
anical and Production Engineering. Specia! stating age and experience, to Manager of onan into ne sre wr ‘with a wy or Gems for 
Machines and Projects. Norris Brothers Ltd., Industrial Relations Department Ruston & be a . as iC 


: , Tai « . s the sale of the patent or for the grant of licences 
+7 tgeeees Street, London, $.W.1. Tel.: aneid Hornsby Lid., Lincoln 15641 thereunder. Further particulars may be obtained 


from Marks & Clerk, 57 and 58 Lincoln's Inn 
TUITION Fields, London, W.C.2 (S644 

.M.LM.1., City and Guilds, A.M.I.Mech.E., 
etc., on “‘No Pass-No Fee” terms. Over 95% [ENGINEER required with automobile suspen- 'IYHE Proprietor of British Patent No. 722,859 
successes. For details of Exams. and Courses in 4 sion experience. Duties will include design, entitled “Automobile Parking Elevator, 
all branches of Auto., Aero., Mechanical Eng., development, and contact with customers. Apply offers same for licence or otherwise to ensure 
etc., write for 144 page handbook — Free in writing, stating age, training, experience and practical working in Great Britain. Knquiries to 
B.1.E.T. (Dept. 643), 29 Wright's Lane, London, salary range, to Andre Rubber Co. Ltd., Kingston Singer, Stern & Carlberg, 14 E. Jackson Boule 
W.8. (5553 By-Pass, Surbiton, Surrey {S642 vard, Chicago 4, Illinois, U.S.A (5645 


‘HE Proprietors of British Patent No. 722,144, 





(THE Proprietor of British Patent No. 666,995 
is prepared to sell the patent or to license 
British manufacturers to work thereunder It 
relates to air-cooling arrangements for cylinders 
of an internal-combustion engine on the rear of 
a motor vehicle Address: Boult, Wade & 


Tennant, 112 Hatton Garden, London, E.C.1 
e ie 


BOOKS 
ABAcCS or Nomograms. By A. Gict. Trans 
_ 2 lated from the French by H. D. Phippen and 
n | n e De y é g fy e r J. W. Head. Most engineers have made use of 
nomograms at some time in their careers, and 
are fully alive to the fact that they are a very 
convenient tool when the same formula has to 
be solved repeatedly for several sets of variables 
re uired It is fair to say, however, that only a small 
q proportion of even those who habitually employ 
nomograms know how to construct them for 
their own use. Most of the comparatively small 
literature on the subject is written for mathe- 
TO DEVELOP NEW AUTOMOTIVE DIESEL maticians and is extremely difficult for the 
practical engineer to comprehend. This book is 
ENGINE LARGE SALARY AND BENEFITS essentially practical, and not only demonstrates 
° the many and varied applications of the abac or 
nomogram, but shows how even those without 


WILL BE PAID. ONLY HIGHLY QUALIFIED highly specialized mathematical knowledge may 


construct their own charts. 35s. Od. net. From 
PERSONS CONSIDERED, PREFERABLY WITH publishers: <liffe & fons ied. Dorset House, 
EXPERIENCE OF TWO-STROKE OPPOSED a 

PISTON TYPES. 





HOBBS TRANSMISSION LIMITED 


CHIEF DRAUGHTSMAN 


Box No. 6316, c/o ‘‘Automobile Engineer”’ Capable and experienced man required 
to take charge of rapidly expanding 
Design Office. 

Applications to 
Sydenham House, Russel! Terrace, Leamington Spa 





























Banish ray On ‘ mena agent TS systems, etc. 





shaft ea by fitting EEZSETX0) Flexibox) MECHANICAL SEALS 


FLEXIBOX LIMITED - NASH ROAO - TRAFFORD PARK - MANCHESTER 17 Telephone: Trafford Park 1477 - Telegrams: Fiexibox Manchester Telex 
Agents and representatives in all parts of the world - Associated companies in U.S.A., France and Germany 


SHEET METAL MACHINERY - MACHINE TOOLS - WOODWORKING MACHINERY 
A large range of all types IN STOCK 
both NEW and USED. Send for particulars. EDWARDS HOUSE, 
359-361, —. =. LONDON 
Phones: EUSton 4681 & 3771 
41, Water Sc, Birmingham, 3 
1S, dweards Lid == 
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ANKOTA 


COMPANY LIMITED 


ALDRIDGE 
STAFFORDSHIRE 
Telephone: WALSALL 6551 
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NOW 


oioW 2” EDITION 


Tp Neer 
NEWNES 


- AUTOMOBILE 


ENGINEER'S 
REFERENCE BOOK 


Consulting Editor : G. H. LANCHESTER, M.!.Mech. E.. 
M.1L.P.E., M.S.A.E. (Past Pres. inst. Auto. Engineers) 
NOW READY! Here is the 2nd 
Edition of Newnes standard work of 
reference on design, manufacture, main- 
tenance, and the testing of cars and 
commercial vehicles. Latest advances 
and developments in all branches are 
included. Packed with data, graphs, 
diagrams and technical information. 
It is a work to have on your bookshelf 
now——always at hand to give you impor- 
tant wanted data. Examine it without 
obligation, Free for 7 days—Post coupon 
to-day ! 
1,696 PAGES 
1,066 DIAGRAMS 


262 PHOTOGRAPHS 
30 SECTIONS 


Units of Construction Materials 
Engines. Lubrication and Lubrication 
Systems Fuels and Fuel Supply 
Systems. Fuel Injection Equipment 
ignition Systems Supercharging 
Silencing Radiators and Cooling 
Clutches and Fluid Drives. Gearing 
and Gearboxes. Transmission. Brakes. 
Steering and Front Axles. Wheels and 
Tyres Springs and Suspension 
Systems. Bodywork Heating and 
Ventilating of Automobiles Elec- 
trical Systems. Batteries. Dynamos 
Starting Methods. Instruments and 
Accessories. Car Radio. Production 
Methods Testing Costing and 
Control Motor Industry Research 
Association. Progress 

With Comprehensive 20-Page Quick 

Reference Index 


NEW IN THIS 2” EDITION 


Stainless Steel for Car Trim. Dry Bearings. Develop- 
ments in Gearbox Design. 8/10 Speed Gearboxes. 
Disc Brakes. New A Tr Systems. 
Safety Trailer Break-away System. Car Air Con- 
ditioning. 





AUTOMOBILE 

NGINEER'S 

REFERENCE 
BOOK 


MOLLOY 
ANCHESTER 


59 SPECIALISTS 
contribute 
HALF-A-MILLION 
WORDS 
They include technicians 
from these world-famous 

companies 


AC-Delco, A.E.C. 
Austin Motor Co. - 
lite, Borg & Beck. Bryce 
Berger, Burman, David 
Brown, (Huddersfield), 
Dunlop, Ferodo, Glacier 
Metal, Heenan & Froude, 
Herbert Terry & Sons, 
K.L.G. Plugs, Nuffield 
Organization, Leyland 
Motors, Morris Motors 
Engines Branch, Sheep- 
bridge Eng., Shell, Shor- 
rock Superchargers, 
Skefko, Smith Motor 
Accessories, Smith Radio- 
mobile, Rootes Group, 
S. Smith & Sons—Eng- 
land, Standard Motor 
Co., Vulcan, Vauxhall 
Motors, Westinghouse 
Brake & Signal Co., etc. 


POST NOW-No Cost! No Obligation! 


George Newnes, Ltd., 66-69, Great Queen St., London, W.C.99. 
Send me Newnes AuTomMosiLe EnGrveer’s Rererence Book. | will 
either return it in 8 days or send 7s. 6d. deposit cight days after 
delivery, then eight monthly payments of 10s., paying 87s. 6d. in all 


Cash price in eight days is 80s 


Name 
Address 


Occupation 
Your 
Signature 


(Or your Parent's Signature if under 21) AB 10 
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MARK 
EVERYTHING— 
FROM 

GLASS 

TO 

STEEL 
FORGINGS 
WITH... 


MARKING MACHINE 


The Sand-jet Marking Machine marks carbide, 
stainless steel, ceramics, glass and plastics with 
a permanent mark. It also marks delicate 
or thin-walled articles such as piston rings, 
gudgeon pins or other components which 
cannot be marked by other methods. 































HEAVY DUTY HYDRAULIC 
MARKING MACHINE 


Designed to mark a wide range of heavy tools 
and equipment where a deep impression is re- 
quired. The heavy pressure required for deep 
marking or knurling on tough materials is posi- 
tively applied through an electro-hydraulic 
system without shock to tools or workpiece. 
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MARKING 
MACHINES 






WRITE FOR FURTHER DETAILS TO... 


FUNDITOR LTD. 
3 WOODBRIDGE STREET, LONDON, E.C.1 


PHONE: CLERKENWELL 6155-57 GRAMS: FUNDITORS, CENT, LONDON 


INDEX TO ADVERTISEMENTS 
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Wherever a shaft or wheel revolves in cars 
the choice is likely to be Hoffmann. 


Many successful applications include, Gear- 
box, Clutch, Propeller Shaft, Universal 
Joints Differential, Back Axle, Front and 
Rear Hubs, Stub Axle Pivots, Steering Pins, 
Steering Columns, Fans, Magneto and Pump 
Drives, Starting Motors, Generators, and 
Hoffmann Technical Service—the ideal 
combination at your disposal. 





THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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Talk to engineers 

about drop forgings and they think of 
Daniel Doncaster & Sons Ltd. 
Whether it be the aircraft industry, 
the motor industry or 


any other user of drop forgings, 





all agree that “for drop forgings 





of top quality, in large or 


DONCASTERS © 
i778 DD 


small quantities, it is best to go 


to Doncasters.” 








DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 


FORGINGS * DROP FORGINGS * TOOL STEELS - HARDENED STEEL ROLLS na 
F 





